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THE DIFFERENTIAL DIAGNOSIS OF 

TRAUMATIC TXTRACRANIAL LESIO.NS.* 

By OIIARLES PHELPS, M.D,, 



In a paper read before this association two years agoJ 
1 indicated the comparative facility nttli which it ii 
ble to diagnosticate cerebral traumalistns fmm morbid conJ 
ditions of interna] origin, and also recog;nized the difiicii 
of discriminating vauous entepbalii nijiines from eocfl 
otlier.f Since that time additional obncrTations and aniily^ 
BBS o( their resdlts have served to broaden tlie diagnoalie 
horiKon. I submitted then ati alj'draU of one hundred and 
twenty four cases. I can now add to theae one hundred 
and seveuty aix others whiih T hsve sitjte notei) a total off 
three hundred, of which one bundled an! thirty terminate 
in death and were made t!ie snbjett of neoropsv 

* Rend before the New York Stnte Uedicul AsEOcinlion, October t 
1804. 

f A riiDito-pathologii'al Study ijf Injuiies nf the HiMnl. A'fic Tot 
Mtd. Joui-., .lanunry U, ai, 2S, lHwa. 
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\/:*c A ;•:.••:; • : 

Thes^ ^^jtiona! • fil^e^i njay 1»| •sTHBmariz^d as were 
those previously recorded : 

I. Fractures involving the base : 

Recovered 36 

Died 59 

Number of necropsies 52 

II. Fractures confined to the vertex : 

Recoveied 31 

Died 12 

Number of necropsies 7 

III. Intra>cranial injuries without fracture : 

Recovered 21 

Died 11 

Number of necropsies 13 

The consolidation of the two series affords an aggre- 
gate of : 

I. Fractures involving the base : 

Recovered 57 

Died 108 

Number of necropsies 87 

II. Fractures confined to the vertex : 

Recovered 52 

Died 22 

Number of necropsies 17 

III. Intra>cranial injuries without fracture : 

Recovered 28 

Died 33 

Number of necropsies 26 

Total number of recoveries 137 

" " " deaths 163 

" " " necropsies 130 

In accordance with a more restricted purpose I shall 
confine myself primarily to the abstraction of essential 
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symptoms in the fatal cases, and to their attendant lesions 
as verified by necropsic inspection. In order to make this 
synopsis complete in itself, I shall reproduce in connection 
with these recent histories an epitome of the analogous 
cases included in the former series. 

The temperatures quoted are rectal ; and haemorrhage 
is denominated cortical when derived from laceration of 
the surface of the brain, pial when occasioned by rupture 
of the pial vessels in meningeal contusion, and epidural 
when situated between the dura and the skull. 

FBA.0TUKE8 INVOLVING THE BABE. 

Case I. Symptoms, — Wild delirium; high temperature; 
coma; hsemorrhage from left ear; death in forty-eight hours. 

Lesions. — Laceration of both parietal lobes upon their lateral 
and inferior surfaces ; cortical hsemorrbage. 

Case II. Symptoms. — Active delirium only noted ; walking 
case. Suicide by drowning after twenty-four hours. 

Case III. Symptoms. — Coma, stertor, general muscular 
rigidity, and dilatation of left pupil; haemorrhage from right 
ear, and later from right nostril ; left hemiplegia after twelve 
hours, with disappearance of earlier symptoms ; urine not con- 
rolled; consciousness not restored. Death in six days. 

Lesions. — Laceration of inferior and external surfaces of left 
frontal and of right teraporo-sphenoidal lobes; corresponding 
cortical haemorrhages thinning toward base and vertex ; gen- 
eral hyperaemia. 

Case IV. Symjftoms. — Semicoma, mild delirium, imperfect 
articulation, with slow and irregular respiration, which con- 
tinued for three days ; paralysis of right upper extremity and 
of right upper and lower face, differing in degree at different 
times; mental condition varying from normal to one of noisy 
delirium ; patient usually restless and during last two days un- 
conscious. Temperature on admission, 101°; during first week, 
100°; in second week, 99**-f- ; and rose steadily from 103° to 
109° through last two days. Death in forty-five days. 

LesUmB. — So^ '»'\eath the site of depressed 
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fracture, external to right parietal eminence; subarachnoid 
serous effusion ; general hypersBmia. 

Oabe V. Symptoms, — Stupor ; gradual unconsciousness ; 
delirium requiring mechanical restraint. Temperature on ad- 
mission, 102°; ten hours later, 106*; declined to 101*8°, and 
then rose steadily to 106*6°. Death in twenty-nine hours. 

Lesions. — Laceration of inferior surface of left frontal and 
of both temporo-sphenoidaJ lobes, and of inner border of right 
frontal lobe; pial haeraorrhage over upper surface of both 
hemispheres; general hypersemia. 

Case V I. Symptoms,^-^ix\yov -^ incoherence; dilatjitioii of 
l^ft pupil ; slight deviation of eyes to the right ; second day — 
delirium, muscular tremor, irregular pupils, frequent and inter- 
mittent pulse. Temperature on admission, 103°; tive hnurs 
later, 102°; and rose to 106*2°. Death in twenty-l«»ur hours. 

Lesions. — Laceration of inferior surface (»f left frontal imd 
temporo-sphenoidal lobes. 

Case VIT. Symptoms. — Stupor; irregular pupils; general 
muscular rigidity ; ataxic gait; diminished sensibility, and loss 
of urinary control. On the fourth day, temperature normal, 
miiid clear, and muscular rigidity lessened ; copious serous dis- 
charge from right ear and right facial paralysis ; on the fifth 
day, increased muscular rigidity and recurrence of stupor ; op 
the sixth day, unconsciousness and frequent general convul- 
sions. Temperature on admission, twenty four hours a^ter in- 
jury, 99° -h ; on the fourth day, normal; on the tifth day, 
100°+ ; on the seventh day, 105°. Death on the seventh 
day. 

Lesions. — Contusion of surface of right occipital lobe pos- 
teriorly, with minute haemorrhages and softening; laceration 
of inferior surface of both frontal lobes, and of right cerebel- 
lum ; epidural hsBmorrhap^e over both occipital lobes beneath 
the site of an extensive depressed fracture; conical haemor- 
rhage over inferior surface of cerebellum and beneath the situ- 
ation of the epidural haemorrhage, where it was firmly coagu- 
lated and surrounded t»y plastic inflammatory exudation; 
thrombi in superior longitudinal sinus and torcular Herophili, 
and in right lateral and inferior petrosal sinuses and jugular 
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; aubaraobnoid Beroiia effusion over parietal anO (itipipitai 

0a8B Vfll. Symptimi. — Co-ma; stertor: luiiBoalar riirtidilj 
of both aides, moat marked on rbe rigbt; alroiiB oonlraction ol* 
both pupils, bnt more marked in the left; no change in gen- 
eral ooodition till death, flltj-tnur hoiira latfr. Temperainre 
on admission, 100'4°, rising progresBively to lOBS"; dedined 
post luortera. 

Z««ton».— Laceration of anterior border of left leniporo- 
spbenoidal lobe and of the anterior and internal bi'nlera of 
both frontal lobes; cortical hremorrhage covering tlie wljiite 
base of the bruin ; eabcorticui laceration with clot occupying the 
whole interior of the left frontal and temporO'Sphenoidid 1obe», 
and filling with blood both lateral rentricles and both occipital 
lobes ; slight epidnral hemorrhage at point where fraetnre 
began in right inferior and posterior parietjil region ; slight 
anbarachnoid serous eflii'ion ; thrombus extending from turcu- 
larHerophili tlirouglt right occipital and inferior petrosal siniisea 
into thejugnlar vein. 

Oabk IX, Symptom* — Partial consciousness for ^went.¥-foll^ 
hours; became complute; hietnoJ't'hBge from both nostrils eiid 
from right ear; delirium on ihe filth day with post-cervical 
muscular rigidity, restlessness, and retraction i)f ilie abdomen; 
Cheyne-St likes respiratiun and death. Teiiiperature for three 
days, 9B-2° ; on the fourth day, 103-3° ; on Ihe Hftli day, lU4-8°. 

iwioni.^I.aceration of antero-inferior border of left frontal 
lobe and of inferior surface of right cerebellum ; cortical htemor 
rhage covering superior and estemal aurfane of lott cerebrum ; 
general hyperaemia of the left hemisphere with pundnte ex- 
tra vasatioos. 

Case X. Symptoms. — Partial unconscioasneBs and left la'mi- 
plegia, followed by irritabihty; bgemorrliage from left nostril. 
Death in twenty-four hours. 

Letioiie. — Epidural hamorrhago over lelt temporal region 
beneath a separation of the coronal suture ; lacenilion of the 
right frontal, right parietal about the fissure of Rolanilu, iind or 
left temporo-^phenoidnl lobe. 

Casb XI. Symptemi. — Coma; slertor; pulat TO, ivspiration 
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7 ; dilatation of left pupil and contraction of right ; paraplegia ; 
haeraorrhage from left ear and nose and under left conjunctiva. 
Death in five minutes after admission. 

Lesions. — Large pial haemorrhage, mainly at the base; blood 
still fluid; slight lacerations of inferior surface of left frontal 
and temporo-sphenoidal lobes; slight cortical haemorrhage from 
frontal laceration. 

Case XK. Symptoms. — ^Right hemiplegia; lack of control 
of urine and faeces; slight haemorrhage from nose and left ear; 
temperature on admission, 99*8°. Death in two days. 

Lesions. — Laceration of left parietal lobe beneath parietal 
eminence. , 

Case XIIL Symptoms. — Coma; stertor; pupils, pulse, and 
respiration normal. Death in five days. 

Lesions. — Pial haemorrhage over both cerebra; laceration 
of inferior surface of left temporo-sphenoidal lobe. 

Case XIV. Symptoms. — Patient momentarily unconscious, 
then walked to the hospital in a dazed condition, and afterward 
walked home. Severe cephalalgia for three hours, followed by 
gradual supervention of coma, which became complete in four 
hours. Death in eight hours. 

Lesions. — Large pial haemorrhage over external aspect of 
left frontal and parietal lobes ; slight epidural haemorrhage be- 
neath fine linear fracture upon right side ; slight contusions of 
brain substance. 

Case XV. Symptoms. — Coma ; dilatation of right and con- 
traction of left pupil; right hemiplegia; pulse became slower 
and respiration more labored. Death in nine hours and a 
half. 

Lesions. — Large epidural haemorrhage from rupture of left 
middle meningeal artery; slight laceration of left parietal, and 
(»f lateral border of right temporo-sphenoidal lobe. 

Case XVI. Symptoms. — Unconsciousness followed by stu- 
por; slight but increasing dilatation of left pupil ; slight haemor- 
rhage from left ear; rigidity of left side; labored respiration; 
later, complete left hemiplegia; temperature, 101-2°. Death in 
twenty-one hours. 

Lesions. — Laceration of inferior and lateral surfaces of right 
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temporo-aphenoiilal lobe nml aligbter ItLc^rationa rif inferior sur- 
face of frgntnl lobes aJoDg tlie mediBO lisaare; extensive cui-ti- 
cbI hennorrhnge over right cerebrum ; generul lijperieniia. 

Oahb SVII. Sj/mptomi. — Unponsciousness ; right liemiple- 
gia; dilntation of riglit and uon tmctiiiD of letT. pupil; full and 
slow reapiralion; nonnal pulse; superventiun of stertor; death 
in eleven hoars 

Lesions. — Estensive epidar[il hiemorrhage from rapture of 
left middle meniogeal arter; ; general hyperEemia, with mtniite 
Qoagnla end punetate extravasatiuns. 

Oasb XVIIT. Symptom^.— CnconBcio as ness for thirty uiin- 
ates and sabseqiieot irritability; hfemnrrh age from right ear; 
second day, somnolence, cuntinaed irrii ability, and lack of ari- 
narj aoatrol, and temperature 103°; third day, deliriam, teni- 
peratnre rising to 105'4°; fourth diiy, mnderal« dihtation of 
the pnpilB, r^stlessneBS, bypercestbeHia, increase of surface tem- 
perature, followed by deep coma; temperature, 104°+ in the 
nioming and 105°-(- in tbe evening til) death, at tliE end of ilie 
seventh day. when it rose lo lOti-fi", 

Zeaiong.^Deep laceration of lateral border of left temporo- 
Bphenoidal lobe ; cortical hasmorrliBge over left occipito parietal 
region ; cavity ■□ right parietal lobe beoi'ath point of fracture 
and opening upon tbo surfao*; subarachnoid eiuilalion of 
thick pna over right posterior parietal and occipital lobes and 
in right inferior oeeipilfll fossa; general hyperemia and pane- 
tate estrnvasations. 

CAaB SIX. Symfitams. — Permanent uneonscionsness ; irrita- 
bility when disturbed ; dilutatiun of hotli pnpilg, especially 
marked in Che riglit ; profuse htemorrhsge from left ear, which 
oontinned fi'r twenty-fonr hours, and was then followed by se- 
rous discharge; general cos vulsive niorements, most pro noun ce<l 
in the right leg; temperature, 100°; pulse, 60 ; single general 
cunvalsion, moat violent on the left side, on the second day, and 
repeated on the third day ; temperature rose steadily to 107'3°. 
Death in tliree days sis hoars. 

Lesions. — Large epidural clot in left middle fossa ; large and 
deep laceration of the lateral surface of left tempora-sphenoidal 
^nd of lateral and inferior snrfaoes of right tempo ro-sphenoidal 
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lobes; small and deep laceration at right parieto -occipital junc- 
tion ; large cortical clot in left middle fossa ; thin cortical coag- 
ulnm over right cerebrum. 

Case XX. /^ym/?^^?w«.— Unconsciousness and muttering in- 
coherence when disturbed ; subconjunctival haemorrhage at 
outer part of left eye ; slight temporary rigidity of right :irm ; 
restlessness and irritability; little change till death — in seven 
da3^8 ten hours. Temperature on admission, 101° ; in two da>8 
rose to lOi'S*', declined from fourth to sixth days to 101° 4- to 
102° 4-, and then rose progressively to 107°-!-. 

Lesions. — Subcortical laceration of lefr frontal lobe, com- 
pletely excavating and filling? its interior with clot and disinte- 
grated brain tissue and inclosed by a thin laver of cortex, except 
at the base, where it was covered only by the meninges ; lacera- 
tion of anterior two thirds of external border of right cere- 
bellum ; extravasation of blood of the size of a robin shot in 
the center of the right corpus striatum ; slight cortical hajmor- 
rhage over posterior part of the right cerebrum. 

Case XXI. Symptoms. — Unconsciousness and delirium; 
haemorrhage from mouth and nose ; mental condition in twelve 
hours became normal; slow pulse; labored respiration; rigid 
ity of arms, especially of the right; normal pupils, followed by 
restlessness, muttering delirium, lack of urinary control, and 
unconsciousness; temperature, 104*8° to 106°. Death intwen*y- 
four hours. 

Lesions. — Laceration of superior surface of both frontal and 
both parietal lobes. 

Case XXII. Symptoms. — Coma; stertor; full pulse; pul- 
monary oedema beginning before admission ; haemorrhage from 
right ear ; death in two hours. 

Lesions. — Epidural haemorrhage over both hemispheres and 
another of larger amount in the inferior occipital fos^iae com- 
pressing the pons and medulla; slight lacerations of inferior 
surface of both frontal and right temporo-sphenoidal lobes with 
some cortical haemorrhage. 

Case XXIII. Symptoms. — Unconsciousness; restlessness; 
coma nearly complete on fourth day ; pupils, pulse, and respira- 
tion normal ; temperature on fourth day, 102*2° ; on fifth day. 
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103° to 106°; on sixth day, 107°. Death in five days and a 
half. 

Lesions, — Laceration of external surface of left frontal and left 
temporo-splienoidal lobes, with consequent cortical hflpmoi rliage. 

(Jasr XXIV. Symptoms, — Unconsciousness; persistent vom- 
ining; haemorrhage from left ear; moderate dilatation of pupils, 
especially of the left ; temperature, 98*7° ; second day, restora- 
tion of consciousness, delirium ; third day, wide dilatation of 
both pupils, which were only slightly responsive to light, the 
left continuing to be more markedly affected than the right, 
and this condition permanent ; sixth day, mind clear but apa- 
thetic, followed by stupor, with paresis and anaesthesia of all 
the extremities, more marked on the right side ; later, left foot 
and right hand less paretic, mind clear, but senses blunted, 
some right facial paralysis, cephalalgia, rapid and feeble pulse ; 
ninth day, delirium and recurring unconsciousness ; eleventh 
day, patient neither spoke nor moved, nor was conscious of 
pain or external irritation ; on the fifteenth day, death. Tem- 
perature below 100° till fourth day, when it rose to 103°, and 
then varied from 100° to 102° till the twelfth day, when it rose 
to 104°, and was afterward from 103° to 104*5°. 

Lesions,— GquqvuX hyperaemia with minute coagula and ex- 
cessive oedema ; slight lacerations of inferior surface of right 
temporo-sphenoidal lobe and one somewhat larger upon its ex- 
ternal surface ; very moderate cortical haemorrhage extending 
over right occipital lobe. 

Case XXV. Symptoms. — Stupor; haemorrhage from rijiht 
ear; lack of control of urine nnd faeces; condition alcoholic; 
second day, active delirium, muscular tremor, delusions, and in- 
tervals of unconsciousness ; sixth day, coma, stertor, muttering 
delirium, general muscular rigidity, slight contraction ot right 
pupil, and slight right facial paralysis ; eighth day, two slight 
convulsions involving arms, face, and eyes, followed by i)araly- 
sis of right arm and face, and elevation of surface temperature 
of leftside; right side normal, left side 102°. Death on the 
eighth day. Temperature till fourth day, 100° to 102°; after- 
ward 103° to 104° till eiglith day, when it rose to 105-6° and 
declined to 104-8°. 
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Lesions. — Thin layer of pial hsBmorrhage, covering both 
parietal and both occipital lobes, and meningeal hjpersBmia; 
large subarachnoid serous effusion ; general oedema of brain 
substance and minute vessels filled with coagula ; fluid blood in 
anterior cornu of left lateral ventricle ; small lacerations of su- 
perior and external surface of right frontal and of left occipital 
lobes and on either side of median fissure of cerebellum. 

Case XXVI. Symptoms, — Vertigo and feeling of illness ; 
hsBmorrhage from right ear and nostril ; temperature, 100° ; 
soon followed by hsBmatemesis, coma, and stertor. Death in 
four hours. 

Lesions,— Epidviv&l hsemorrhage, compressing right frontal 
lobe laterally ; slight pial hsBmorrhage on either side of the an- 
terior columns of the medulla ; extravasations into the pons in 
both transverse and longitudinal fibers, the largest a half by a 
quarter inch in diameter; general hypersBmia with punctate 
extravasations and coagula in the minute vessels. 

Oase XXVir. Symptoms. — Ooma; stertor; frequent weak 
and irregular pulse ; slight hsBmorrhage from right nostril ; 
protrusion of both eyes and dilatation of both pupils, especially 
of the left ; rigidity of right side. Death in eight to ten hours. 

Lesions. — Epidural haemorrhage in right occipital fossa; 
small laceration of inferior surface of left frontal lobe ante- 
riorly ; cortical haemorrhage over both frontal lobes. 

Case XXVIII. Symptoms. — Paresis of left lower extremity ; 
temperature, 98*8° ; fourth day, temperature suddenly rose to 
99° -I- to 102°; fifth day, delirium, temperature 105*2° to 106°; 
death. 

Lesions. — Laceration of inferior surface of left temporo- 
sphenoidal lobe; cortical haemorrhage, filling left middle fossn. 

Case XXIX. Symptoms. — Coma ; stertor ; dilatation of right 
pupil, left invisible fr.»m ecchymosis; anaesthesia followed by 
paralysis ot right upper extremity ; pulmonary oedema ; second 
day, urinary control lost, mind clear, pupils normal, motor and 
sensory function restored ; fifth day, gradual increa-^e of tem- 
perature, subronjunctival haemorrhage noted ; sixth and seventh 
days, mental condition apathetic, subconjunctival haemorriiage 
increased ; eighth day, sudden unconsciousness, and on the 
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H niath day, death. Temperalnreon adraiasion, 101 '6° ; fifth day, 

■ 108° ; sirtb day gradually declined to 100° ; eighth day, 1048°, 
I aod rapid decline to 102-8° ; Dinth day, 100°. 

I Legion*. — Saboortical laceration, disintegrating and filling 

I with clot the interior at both frontal lobrs; on loft side the 

■ median surface ruptured through the arm center and gyrus 
E fornicatna, and the lateral veatricle invaded ; deep laceration of 
I enteroal border of left cerehellum ; internal brain ^riicture 

I eofteued and reddened in patches of limited coatusion. 

Oasb XXX. Symptoms. — Dneonscioasnesa which continued 
till death; slight hemorrhase from both nostrils; left pupil 
dilated; right contracted; loss of control of urine and fnces; 
face flushed ; on the last day of life general sensation markedly 
diminished. Temperature on admission, 101°; till next day 
101° + , then rose progressively to 106-8°. Death in throe da-s 
and a half. 

Leeione. — Deep and wide laceration across inferior surface 
of left cerebellum ; laceration excavatinginferior surface of right 
frontal, extending into tempo ro-sphenoi did, hihe: laceralicn 
of middle portion of gyrus fornicatns, hnlt an inch in diameter ; 
anterior fossn filled with firm clot, three fluidounces by meas- 
urement ; cortical hemorrhage in right posterior fossa around 
foramen magnum, and also over right frontal lobe ; general 
contusion of both hemispheres, most marked posteriorly. 

Oabb XXXI, 8ymptom». — Brief unconsciousness, wUioli r*>- 

tonrred in the ambulance ; in the interval no evideooe of serious 
injury ; on admission, pupils aontracted, sudden cyanosis, and 
death in twenty-fire minutes. 
Le»iona. — Epidural lifomorrliage over left occipital lobe ; pial 
hffimorrhaga in inferior occipital fosste, compressing the me- 
dulla; cortical h Dim or rh age over holh frontal and both temporo- 
aphenoidal lobes from laceration of iheir inferior aurfaees. 
CiSB XXXII. Sgmptomit. — Primary : Consciousne^ re- 
tained; hssraorrhage from right ear; no general symptoms; 
temperature, 100-4°, and afterward normal. Secondary : On the 
twentieth day, some lethargy and frontal headache; twenty- 
third day, severe frontal heaaaehe, delirinm, Horanolence, and 
left hemiplegia; twenty-foarth day, complete left hemiplegia 
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and hemiaD8Bsthesia, iDsensibilitj of both pupils, continued som- 
nolence, normal mental condition when roused, temperature 
1)8*5°, pulse 56, cicatrix of wound firm and uninflamed ; twenty- 
fifth day, patient roused with difficnlty, action of bladder and 
rectum unconscious and involuntary, temperature 100*2° ; oper- 
ation and evacaation of pus, one to two drachms, from subcortical 
abscess, beneath the angular gyrus. Temperature rose to 108°, 
and death occurred sixteen hours later. 

In the interval between the primary and secondary symp- 
toms there was posterior cervical glandular enlargement, with 
some constitutional reaction. 

Lesions. — Subcortical abscess cavity, which had been evacu 
ated during life. N"o superficial laceration or hsBmorrhage. 

Case XXXEII. Slymptoms, — Unconsciousness, which contin- 
ued till death ; haemorrhage from left ear; dilatation of both 
pupils, and subsequent contraction of the right ; muscular relax- 
ation, followed by^ later rigidity; temperature on admission, 
99-6° ; afterward 99*6° to 100-4:° ; an hour post mortem, 101*2°. 
Death in twelve hours. 

Lesions, — Deep laceration of posterior portion an«I inferior 
surface of left temporo -sphenoidal lobe, with consequent cort cal 
haemorrhage over occipital lobe; excessive cerebral hypersemia. 

Case XXXIV. Symptoms, — Ooma; stertor; loss of urinary 
control ; haemorrhage from nose and later hsematemesis ; pul-e, 
96 and full; respiration, 18; temperature. 100°, rising gradu- 
ally to 102*6° some time before death, in fourteen hours after 
admission. 

Lesions. — Small epidural h8emorrha<]:e at site of fracture; 
rupture of dura ; corresponding laceration in anterior inferior 
parietal region ; laceration of anterior halt of right middle tem- 
poral convolution ; small laceration in center of left cerebellum 
filled with fluid blood; general hypersemia, most marked on left 
side posteriorly. 

Case XXXV. Symptoms. — Unconsciousness ; contraction of 
both pupils; rigidity of both lower and of right upper extremi- 
ties; pulse and respiration too rapid to be counted ; tempera- 
ture, 101°, and in articulo mortis, 100*4:°. Death in two hours. 
Temperature two hours post mortem, 99° -|-. 



Leeiont. — Pial hsmorrhage over left frontal and parielal 
lobes, Bnperiorlj and externallj. atid over region uf riglil oc- 
cipito- parietal .iuoctiOQ ; Bubcortical laceration of left corpas 
Bl^riatnin at Junction ol Diiddl« and posterior thirds; excujwive 
genera) bj'pereemia. 

OAsaXXSVI. Symptemt.—Gonia; etertor: alcob olio condi- 
tion; no siiperBcial iujary ; muBcuIar relaxation; face flushed ; 
pupils slightly coDtracted; vomiting ; temperature, 97°, eonlin- 
ued to be aubnormal; pulee, €0; respiration, 16; one general 
convulsion just before death, at the end of eight hours and a 
half. 

Laioni. — Fracture through left occipital, parietal, and sqaa- 
mouB portion of temporal bone to margin of petrous portion ; 
laceration of inferior surface of right fronial lobe and both 
teinporo- sphenoidal lobea; pial hsemorrhage over irliole right 
parietal region. 

Cask SSSVII, Symptom*. — Conscioupnesslost but regained 
before admission after suicidal pistol-shot wound of the head ; 
total loss of vision; exophtha-lmia of botli ejea; dilatation of 
both pupils, which were irroaponsive to light; temperature, 
lOO'S"; pulse, GO; respiration, 20. Ophthalmic examination by 
Dr. P. A. Callao on the second day disclosed only patches of reti- 
nal hfemorrhage ; mental eundition unimpaired; sense of smell 
entirely lost. On the foorth day an nnsuece^sful attempt was 
made to extract the bal!, aud a drainage-tube was afterward car- 
ried from the foyer of entrance tlirough both frontal lobes to a 
cranial opening made upon the oppoi^ite aide ; followed for live 
days by discharge of brain tiaaue, and then till death by pus in 
increasing quantity. Mental condition normal till the Hfth day, 
sluggish till ninth day, and afterward mnrlced by Inoreasiug de- 
lirium, which lapsed into a muttering stupor at the end of life 
on the thirteenth day. Temperature at tiine of operation, 89° ; 
rose to ICl3'fl° in ensuing twenty-four hours, and then varied 
from 102-4" to 1045° on the laatday; pulse and respiration 
nearly normal till juat before death. 

Lehionn. — Ball penetrated esternal wall of the right orbit, 
jnst behind the external angular process; passed beoeatli optic 
nerve, comminuted inner wall of the orbit, crista galli, cribrifomi 
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plate, and lesser wing of the sphenoid ; entered left orbit through 
inner wall, and was found beneath left optic nerve. In the 
cranial cavity its course was beneath both optic nerves. Sub- 
arachnoid purulent effusion covered both frontal lobes, more 
copious on the left side and at the base; left frontal lobe was 
excavated and filled with pus and brain detritus ; pus also exist- 
ed in the tract of the drainage-tube through the right frontal 
lobe. 

I am indebted to a colleague for the opportunity of observ- 
ing this case. 

Case XXXVIII. Symptoms, — The patient, after having 
passed through three hospitals, with three discharges and two 
transfers, and after having wandered about the streets and suf- 
fered much exposure, was finally received and allowed to re- 
main in an asylum for the insane on the eighth day after a fall 
from the stoop of her house. She had then delusions and other 
symptoms of mental derangement, left facial paralysis, left sub- 
conjunctival hfiemorrhage, and hcemorrhage from both earp. 
She died on the twenty-fourth day from the reception of the 
injury. 

Lesions. — Transverse fracture of the base, extending through 
both petrous portions and left orbital plate ; laceration of in- 
ferior surface of left frontal lobe ; small subcortical laceration 
of left parietal lobe ; cortical haemorrhage at base and over the 
external surface of both hemispheres ; general contusion. 

Case XXXIX. Symptoms, — Profound coma, which contin- 
ued till death ; stortor ; pulse, 70, full and strong ; temperature, 
99*4°. Death in seven hours. 

Lesions. — Linear fracture through right side of the occipital 
bone to jugular foramen ; pial hemorrhage over both occipital 
and posterior portion of left parietal lobes ; excessive general 
hyperaemia. 

Case XL. Symptoms. — Contusion of left parietal region; 
primary unconsciousness ; epistaxis; delirium, which continued 
till admission to hospital two days later; unconsiciousness at 
that time; pupils normal; pulse rapid and weak; respiration, 
^1 ; temperature, 101*4°, rose to 102° 4- ; consciousness not re- 
stored. Death in four days. 
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Lmione. — Linear (ractnre of Mcipitul bone from tuber to 
rigbtjiig;nlar foramen; also tlsaure of left orbital pliite; tbrom- 
busis of lateral einusea; clot tiriu, but not deoojorized ; general 
bTperfemia, witb a few luinnte coaguk. 

Case XLI. Sytaptomi. — Uncon^iouanesa succeeding an in- 
jur? received ou tlie preceding day; admission to bospital nfter 
twenty-four botirs; right pupil slightl; dilated; temperature, 
9Q'8°; pulae, 96; respiration, 24; temperature rose to 10D'2°. 
Death in about thirty hours from time of injury. 

LeHone. — Linear fracture running nearly transversely 
through left parietal bone into right coronal sutare; also V- 
shaped fracture from eontre-eimp in right middle Toaaa ; epi- 
dural hemorrhage over right frontal lobe from vertex to base ; 
laceration of middle two fourths of second right temporal oon- 
volution, with cortical haiinorrliage extending over parietal 
lobe ; genera! hyperemia irith minute cot^ola in all parts of the 

Case XLII. Symptoms. — Bhook ; oonsciooBQess retained ; 
temperature, 9U° ; pulse, TS; respiration, 21; sudden cyanoMS, 
with extreme dyspncea, and loss of consciousness which lasted 
for only three or four minutes, followed by numbness of both 
arms; no further dyspatea; delirium foarteen hours later, and 
death four hours later still, preceded by a single convulsive 
movement and without respiratory disiurbance. 

Ze»ioHi.— Oocipitai contusion and wound behind right ear; 
bifurcated linear fracture in right inferior ocoipital fossa ; pial 
htemorrhage beneath tentorium, extending around lateral bor- 
ders of cerebellum and covering the pons. Moderate general 
hypersamia. 

Casb XLIII. Symptom). — S-calp wounds in left parietal and 
large hssmatuma in right parietal region; compound linear left 
parietal fracture ; no known loss of consciousness; Bhoc1(;dita- 
tation of both pupiU; pulse feeble; respiration shallow; tem- 
perature after four Lours, SB'!". Death in nine hours and a half. 

Letwin. — Parietal fissure extended nearly across greater 
wing of sphenoid ; considerable subarachnoid serous eftnsion; 
general hyperiernia and tliromhosis of minute vessels, mo^t 
marked posteriorly. 
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Case XLIV. Symptoms, — Uncongciousness till death ; pupils 
normal; muscular twitchiugs over whole right side of the 
body; temperature on admission, 98°; in six hours, 103*6°; in 
seveu hours, 104*4°; in nine hours, 106'6°; pulse, 80 to 145; 
respiration, 15 to 34. Death in nine hours and a half. 

Lesions, — Calvarium crushed ; large wound in the skull at 
the vertex involving the median line, two by three inches in 
its diameters; on the left side the osseous fragments rested 
upon the dura, on the right they deeply penetrated the brain ; 
a fissure extended into the right orbital plate; epidural clot on 
the left side in which the parietal fragments were imbedded ; 
on the right side, disintegrated brain tissue, bone, and mem- 
branes were commiugled ; anterior part of both lateral ventri- 
cles contained blood ; cortical haemorrhage extended beneath 
the tentorium ; general hypersBmia and vessels even of larger 
size filled with thrombi. 

Case XLV. Symptoms. — Scalp wound in left frontal region ; 
left pupil dilated; consciousness only partially lost; tempera 
ture on admission, 98° ; fell in four hours to 97*6° ; pulse, 90 ; 
respiration, 24. Death in four hours and a half. 

Lesions. — Slight depression at left external angulur process 
of frontal bone and fissure, extending thence through both or- 
bital plates and intervening ethmoid body; deep laceration of 
frontal lobes on either side of inferior median fissure; smaller 
laceration of posterior border of cerebellum, near median line, 
from which a cortical haemorrhage extended over both its su- 
perior and inferior surfaces ; general hypersemia and minute 
coagula. 

Case XL VI. Symptoms. — Ilaematoma over whole vertex, 
and small wound of the scalp ; unconsciousness which con- 
tinued till death ; dilatation of left pupil ; general convulsions, 
beginning in the hands, with marked opisthotonos ; temperature 
six hours after reception of injury, 98*6°; pulse, 84; respira- 
tion, 28 ; extent of fracture determined by incision. Death in 
nine hours. 

Lesions, — Disjunction of coronal suture, multiple fissure of 
frontal bone, and fissure through right parietal and occipital 
bones, with branch into posterior fossa; laceration of right 
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frout.al, parietal, and otcipitnl lobes, and wiraad of durn per- 
mitting escape of brain tisane tlirongh the oHaeona parietnl 
opening. 

OaskXLVII. Symptoma.-Gtinh,«ioiiH nf lef i f b ai 
and face and tactile evidence of simple fraetures 
nees whi!!h oontinned till death ; epistaxia and li^m t 
temperature on adraiBaion, 99°; pulse, 96; two h It — 

temperatnre, 96-4°; pulse, 140; respiration, 5J fi I 
later — temperatnre, 95 8° ; pnlse and respirntn 1 f 

second day, deglntition her.ame possible and sensitiveneBs to ex- 
ternal impressions was regaineil; pupils elighll; diluted; tera- 
peratnre, 103° to 103 6° ; pulse, 1 68 to 19(1 ; respiration, « to 58. 
Death in tliirty-fonr hours. (In this, the ense of a child, four 
jeara and a half of age, the bra.in weighed fort;<eiglit ounces, 
and was Id all respects sjmmetrioal; the skull was of normal 
thickness.) 

XMiona.^Separation of the coronal and of the bifrontol su- 
ture to nasal bones, which were fractured ; fracture coulinnons 
into ethmoid body, with complete detachment of the crista galli 
and crihriform plate; fissure of rijiht parietal bone and de- 
pressed fracture of left frontal abiiTe orbiinl ridge ; i^light epi- 
dural hemorrhage over the vertex; laceration of (mntal lobes 
in the space corresponding to the site of cribriforui plate; gen- 
eral hyperemia with minute coagnla, most marked in cerebel- 
lum and occipital lobes. 

Case XLVIII, Si/raploms.^-VoDe discovered, and admission 
to ho.spitftl refused two dajs after a fall in the sirei't; found 
dead two hours later a, block away ; wound over iefl eye. 

Letion*. — Pneumonia involvijiglower lobuof right lung, and 
large, flabby heart; fracture extending ihrongh left supra- 
orbital ridge and orbital plate into greater wing of sphenoid 
bone; general hyperemia and thrombosis. 

Cask XLIS. Symptmiti. — Large hajmatoma over right eye; 
profuse hemorrhage from mouth, nose, and right ear; nncnn- 
soioasness: rapid and feeble pulse and respiration; dilatation 
of both pupils, especially the left. Death in fifteen minuti-s. 
(CfBsarean section at sis montlis and ii half; child lived forty- 
five minutes.) 
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Lesions. — Separation of right sutura additamentum lamb- 
doidalis and fissure continued, through petrous portion and 
middle fossa, into body of sphenoid bone ; large pial haemor- 
rhage over left parieto-occipital region. 

Case L. Symptoms. — Wounds over left eye and at the occi- 
put; shock; unconsciousness; hsBinorrhage from ears, nose, 
and mouth; restlessness, and utterance of short, sharp cries; 
pulse frequent, weak, and symmetrical ; respiration slow, 
irregular, and sighing; right pupil dilated, left invisible from 
ecchymosis; twitching of right side of face, followed by gen- 
eral convulsions, preceded death at end of twelve hours. 

Lesions discovered by incisions : In left temporal region fis- 
sures ran into temporal fossa, and squamous suture was par- 
tially disrupted ; in occipital region open fissure ran into right 
petrous portion and latnbdoid suture was separated ; arachnoid 
haemorrhage in right occipito-parietal region. 

Case LI. Symptoms. — Scalp wounds in parietal regions; mo- 
bili I y and crepitation of calvarium ; shock; unconsciousness which 
continued till death ; slight epistaxis and profuse hsematemesis ; 
both pupils dilated, and after three hours and a half the right 
more so than the left ; one radial pulse fuller and stronger than 
the other; temperature on admission, 101°; in one hour, 102° ; 
in two hours, 106°; in four hours, 106*8°; pulse, 70, 110, 160, 
170; respiration in two hours, 48. Death in four hours and a 
half. 

Lesions. — Fissure, beginning just above left internal angu- 
lar process, running across middle of parietal bones, and nearly 
circumscribing the calvarium; another detached its posterior 
portion, and others still extended from the primary line of 
fracture to the base ; arachnoid hsBmorrhage on the left side ; 
further examination refused. 

Case LII. Symptoms. — Contusion in left frontal region and 
ecchymosis of left eye ; consciousness retained ; haemorrhage 
from right ear and from nose and mouth ; delirium, becoming 
violent later in the day and during the night ; on the second 
day, the patient formed a fixed delusion that he had fallen from 
a mulberry tree. He described with circumstantiality all the 
details of his imaginary accident. He had no recollection of 
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the manner in which his injury had really occurred, and would 
give no credence to facts as they were presented to him ; he 
had other and transitor7 delusions, but this one remained unal- 
terable. Both pupils were moderately and Hjmmetrically di- 
lated. His mind became remarkably alert, and his conversa- 
tion was logical and coherent. Sine daja later LEemorrliige 
from the right ear recurred, subconjunctival hiemorrhiigB, whiili 
had been previously noted, increaaad, and the left eye became 
prominent Moohanical restraint was still necesaary to keep 
him )D bed. On the twelfth day, htemorrliage from the e^r 
ceased, and subconjunctival hsemorrhage diminished ; a scarce- 
ly perceptible facial paralysis existed. His mind seemed 
clearer ; he could recollect the street and neighborhood in 
which he lived, but not the number of his house ; only the one 
delusion persisted. Later, a frontal headache from which lie 
bad constantly suffered became less urgent ; but his general 
condition was not materinlly changed till two days before 
his death, when be became progressively asthenic from an 
intercurrent diarrbwa. His mind remained clear with occa- 
sional transient delusions, his conversation cuherent, and his 
belief in the mnlbeiTy tree unahnken to the last. Temperature 
on admission was B8'8°; one hour later, 100'; and five hours 
later, lOi'T" ; for the two days following it was 103° to lOS-S" ; 
and daring the foortb and fifth days, lOI^loBS'-f ; it varied till 
the twentieth day from 99-8° to 101-8°, only twice exceeding 
100°. The pulse on admiasion was 85. and the respiration 20, 
with no considerable suliseq^nent changes till near the close of 
life. Thirty-aix hours ante morlem temperature rose to 102-4-°, 
and twelve hours later to 106" ; in another twelve hours it de- 
cUned to OTB", and immediately before death rose again to 100°, 
with pulse !40, and respiration 42. Dealhon tlie twenty-fonrth 

Laiona. — ^Depressed fracture ahi've left supraorbital ridge 
with fis.'iure extending across both orbital plates and interven- 
ing cribriform plate, through riftht middle fossa, external to 
greater wing of sphenoid, through outer part of petrous por- 
tion of temporal into posterior fossa, and returning upon it- 
self across the petrous portion and through the body of the 
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sphenoid and ethmoid to finally terminate in itself anteriorly. 
A second fissure crossed the left orbital plate into the left mid- 
dle fossa. Small epidural haemorrhage beneath the depressed 
part of the fracture ; laceration of under surface of both frontal 
lobes, mainly subcortical, crossing median line obliquely from 
center of left lobe to line of right antwior cerebral artery. 
This laceration was an inch and a quarter wide by an inch in 
depth at its commencement on the left side, and on the right 
side was five eighths of an inch in width by half an inch in 
depth. In removing the brain the arachnoid was torn and the 
ditfiuent contents of the cavity escaped; its margin and the 
overhanging cortical tissue were dark and sloughy ; its deeper 
portion was yellow and ragged; it was separated anteriorly on 
the left side from the median fissure by a single ponvolutiun. 
There were general hypersemia and minute thromboses, most 
marked posteriorly. 

Case LIII. Symptoms, — Hssmatoma in left parietal region ; 
coma ; stertor ; no response to external irritation ; pupils wide- 
ly dilated; pulse full, slow, and strong; temperature on admis- 
sion, 99°, and rose steadily to 107*8° ; respiration, 32, 46, 14 ; 
pulse, 62, 70, 126. Death in four hours and three quarters. 

Lesions, — Coronal suture separated and fracture continued 
into anterior part of middle fossa on both sides ; general hyper- 
SBmia with well-marked but not excessive oedema, and some 
punctate extravasations. 

Oabb LIV. Symptoms, — Consciousness lost but partially re- 
stored on arrival of ambulance ; large hssmatoma in right pos- 
terior occipital region ; slight epistaxis ; pupils moderately con- 
tracted; respiration shallow ; right radial pulse after two hours 
more frequent than the left — 84 and 74, 114 and 110; temj-era- 
ture on admission, 96° ; in two hours, 95° ; in six hours normal, 
and rose to 100*4° before death in nine hours. 

Lesions, — Separation of coronal suture on the left side and 
fracture continued through middle fossa, sella turcica, right mid- 
dle fossa, right petrous portion, and posterior fossa, to foramen 
magnum ; large epidural clot in left temporal region ; slight cere- 
bral oedema ; old meningeal adhesions, and small white nodules 
in the pia. 
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Oabb LV. Symptoms. — Oonsciousneaa retained for fifteen 
minates after admission; then delirious four hours; afterwurd 
conedoQBDess loijt; nontusioa of right side of head; hmnur- 
rhngfl from left ear and nose, tmd h^maletnesis ; slight dilata- 
tion of right pnpil ; temperature on admisfion, 101°, and rose to 
103° : pnlae, 90 to 108 ; respiration, 22, 34. Death in ten hours, 

Ledoni. — Linear fracture estended from right sqiiatnone 
portion through hodj of sphenoid and both middle fosi'te into 
left temporal bone ; a seoond liagnre extended from sphenoid 
into cribriform plate; large epidural clot in lelt middle fossa; 
marked general hjperejmia, 

C&BB LVI. Symptonui. — Delirium which continued till final 
unconsuionsness at the oloae of life ; wound in left temporal re- 
gion ; htemorrhage from right ear ; eeaond day, paral^rsis of 
left arm ; fourth da;, loss of control of urine and ftecea ; and 
death in three days and eight hours ; temperature on admission, 
99° -t- ; rose to 103-2°, lieclined to 101°, and rose to 106-H° 
shortlj before death ; pulse, BO to 114; respiration, 18 to 28. 

Letiom. — Linear fracture exteuding fi'om outer part of rijzht 
petrous portion, through bod; of sphenoid bone into its left 
lesser wing; epidural hiemorrhage in left niiddlo fossa; large 
pial hiemorrhsge over right temporal and parietal lobea, espe- 
cially profuse near the vertex; general hypersmia with minnte 
coagula; thrombus in eaoi] lateral sinas. 

Oahb LVir. Symptoms. — Oonaciouaness lost, parliallj re- 
oovered after admission ; articulation imperfect ; alcoholic con- 
dition ; small wound in right occipital region ; active delirium 
a few hours later; altemotions of delirium and atupir till 
death, sixteen daja aHerward ; temperature, poise, and respira- 
tion norma! from second to foarth da;; temperature varied 
from 99-4° to 104-8° and was 103° at time of last observation ; 
pulse, 112 to 144 ; respiration, 2S to 44. 

Legions. — Fracture extending from right of foramen mag- 
num, three inches and a half, into the left inferior occipiial 
fossa ; laceration of inferior surface of both frontal and lett 
temporo sphenoidal lobes ; pial haemorrhage over right occipital 
lobe ; general eubarachnoid serous eStaaion. 

Casr LVIII. Symptom*. — Coma which lasted for a few 
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hoars ; wound in occipital region ; no general symptoms noted 
till seventli day, when sudden recurrence of coma and death ; 
tempeiature second, third, and fourth days, 100*4:° to 99*4°; 
after second coma, 104° ; pulse and respiration normal. 

Lesions. — Fracture through right middle fossa, involving 
petrous portion ; laceration of inferior surface of right frontal 
and temporo- sphenoid allohes; arachnoid haemorrhage over al- 
most entire surface of right cerebrum ; clot in the substance of 
the right centrum ovale. 

Case LIX. Symptoms. — Momentary unconsciousness; con- 
tusion of left eye and wound of left frontal region ; epistaxis 
without perceptible injury of the nose; second day, dej'rium 
at intervals, becoming constant through the night; third day, 
soinn(»lence, restles>ness, and delirium characterized by delu- 
sions ; at close of the fourth day delirium became muttering 
and respiration stertorous. Death in four days and a half. 
Temperature on admission, 99 8° ; on the second day, 104*8°, 
102°, 100°, 103°, 101-8°; on the third day, 103*6°, 103*4°; on 
the fourth day, 103° + , 106*6°; on the fifth day, 107°, 108 2°. 
Pulse till end of fourth day, 82, 56, 90, 106; respiration, 19, 
34, 24, 40. 

Lesions, — Fracture beginning at left external angular process 
of frontal bone, comminuting orbital plate, extending into body 
of sphenoid, and, after bifurcation, terminating in the cribriform 
plate and in squamous portion of right temporal bone ; two 
lacerations of inferior surface of left frontal lobe— one near its 
center as large as a hickory nut, containing disintegrated cLt 
and brain tissue, the other smaller and more superficial, en- 
croaching upon the middle portion of the Sylvian fissure; two 
other slight lacerations existed upon the inner border of right 
occipital lobe ; slight subarachnoid serous effusion upon upper 
surface of cerebellum ; general hypersemia with some minate 
coagula. 

Case LX. Symptoms. — Consciousness not lost, but delirium 
continuous from time of injury till final coma ; contusion be- 
hind left ear ; very slight dilatation of pupils ; delirium became 
violent ; at the end of two or three hours the patient became 
aphasic ; he could utter single words correctly, or a number of 
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worila in Buccessiion, esch correct in itself, bnt Btriiog together 
witlinut sfose or liigical sequence, as " water— father— when," or 
"JesuH — now^who." lie also coDnec ted fragments of words 
with each other, as " en^ smother," meaning wlien ia mother; 
or ''J — mother," for Jesus, mother; or "J — ter," for JesQs, 
water ; sometimes " ter — J," foj water, Jesna, The clew to 
these fragmentary words and sentenees was found in the wordi^ 
he constantly used singly. The aberrations of speech, like the 
delirium, continued till Goal coma, and were constant. On the 
secoBi! day his head was extended, bnt without cervical rigid- 
ity ; he was reslleas and irritable ; the pnpils were still normal ; 
urine was retained ; coma and stertor snpervened, and death 
occurred thirty-seven bonrs anil a half after admission. The 
temperature on admission was 100'2°, rose progressively in 
twenty hours to 106-2°, remained stationwy for twelve lionrs, 
and again rose progressively to 108'fl°. One honr post mortem 
it was 110°. The pulse constantly increased in frequency frum 
90 to 190. The reepiration did not exceed 24 for thirty-two 
hours, after which it was from 40 to 60. 

Legions. — Fracture extending from the left soperior occip- 
ital fossa, through the posterior condyloid foramen, into the 
foramen raaguuiu ; epidural hffiuiorrLage, slight over the occipi- 
tal lobes and more abundant in the inferior occipital fossae ; corti- 
cal hiemorrhage in central part of anterior fossse and over sells 
turcica; thrombi in left lateral and superior petrosal sinuses; 
posterior meningeal veins, inrluding those of larger size, greatly 
distended; some opacity of arachnoid and subarachnoid serous 
eftusion over right occipital Inbe. Lacerations were confined 
to the base, except in case of left tern poro- sphenoidal lobe. 
The first left temporal convolution was lacerated through the 
whole thickness of its cortex for a length of an inch and a half, 
which included the second and pert of its third tiftbs, estimated 
from its anterior extremity, and its middle portion involved the 
second convolution. This laceration was limited to the exact 
width of the two oonvohitiona and was covered by the unrup- 
tured arachnoid. A small and deep laceration existed upon 
the inferior surface of this lobe, and another, small and shal- 
lower, was situated at its tip, involving all three of ita convo:u- 
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tions. A similar slight laceration occnrred at the anterior ex- 
tremity of the right temporo-sphenoidal lobe, including the 
second and third convolutions. There was an extensive lacera- 
tion of the under surface of the left frontal lobe, extending from 
its anterior border to the optic chiasm and from the median line 
outward through the first and second into the third orbital con- 
volution; it disintegrated the cortex and the subcortex to a 
considerable depth, and the resultant haemorrhage had broken 
through into the arachnoid cavity. There was finally a small 
contusion about the center of the inferior sui^face of the right 
frontal lobe. The brain substance was generally hyperjemic 
with minute thromboses, and a small amount of reddish serum 
occupied the lateral ventricles. 

Cask LXI. Symptoms. — No evidence of brain lesion on ad- 
mission, twenty-four hours after injury, except right radial 
pulsation was fuller and stronger than the left; followed by 
delirium, with delusions, after sixteen hours, which, with the 
unsyrametrical pulse, persisted for five days. On the sixth day, 
mind clear, memory restored, general headache ; later, delirium 
at intervals, aimless inclination to get out of bed, increasing 
difficulty of articulation, progressive mental impairment ; con- 
trol of bladder and rectum lost. On the twenty-fifth day, condi- 
tion quiet, weaker, picking at the bedclothes. Twenty-sixth and 
twenty- seventh days, delirium, irritability, great sensitiveness to 
external disturbances, unconsciousness. Death occurred on the 
twenty-eighth day. Temperature on admission, 102''; second 
and third days, 103°, 104*4°; from this time it was usually 99° 
to 99° + , sometimes normal, occasionally 100°, until the last 
eighteen hours, when it suddenly rose to 106°, and, with slight 
recessions, finally reached 108°. Pulse, 84 to 54, till the last 
four days, when it exceeded 100; but in the last twelve hours, 
with the highest temperatures, it ranged from 70 to 54. Respi- 
ration was accelerated on the second and third days, but at 
other times was normal till within a few hours of death. Right 
axillary temperature the day before death was from 0*2° to 
1*2° higher than the left. Temperature one hour post mortem, 
108°. 

ZmoTw.— Open fissure extended from beneath torcular He- 
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rophili, downward and aligbtlj outward, to a point near the left 
margin of tlie foramen magnum, where it Bnbdivided to inclose 
a qaadraagnlar depression of bone three quarters of an inch bj 
half an inch io its diameters ; it was then covtinned between 
the posterior border of the petrous portion and 1 he basilar pro- 
oesB of the occipital bone, where it terminated. No external 
evidences of injnry; small epidural iiejiiiorrhage on either side 
of median line at commencement of fracture; two thia laniinar 
' spots of epidural clot, each about half an inch in diameter, 
firmly Bttached to the dura over anterior part of the left frontal 
lobe, from eontre-coup; corresponding blood stains npon the 
aurface of the bone, but under snrfaee of dura not discolored ; 
large sobarachnoid serons effusioa over the vertex ; meningeal 
hyperaamia, but not of the cerebral surface. Foor lacerations of 
the ante ro- superior surface of the left prefrontal lobe, with con- 
tusion of interraediale cortei, the whole covering a space aa inch 
and a half in diameter; another laceration of small size a short 
distance behind them; small laceretiou upon the anterior part 
of the external surface of the right frontal lobe ; these Iscera- 
I tiona all extended into the subeortical substeDce and were par- 
I tially filled with necrotic tissue; the adjacent brain substance 
was unaltered. Marked general sdema and byperfemia, wltb 
moderate number of punctate extravasations and minute throm- 
bi ; brain of normal consistJince. 

Immediate microscopic examination afforded no evidence of 
inflammatory action, except in contiguity to the necrotic tissue. 
The quadrangular osseous depression was £rm]y fixed, but there 
was no osseous deposit. 

Oasb LXII. Symptomi. — 'So history ; walking case ; semi- 
conacionsnens, but without speech or ooinprehendon of speech 
then or afterward ; htemorrliage from left ear, and wdema of the 
left mastoid region ; pupils normal ; early delirium ; sensitive- 
ness to external irritation ; retention of urine. Second day, en- 
tire unconsciousness ; convulsive movements of the limbs ; 
Cbeyoe Stokes respiration; accnmulation of mucus in the tra- 
chcH and bronchi, and death in forty-two hours. Temperature 
on admission, 1UL'9° ; in twenty fonr hours. I(l3-a° ; in twenij- 
eeven honrs and till death, 108'ft° ; one hour post mortem, 1L>B°. 
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Pulse, 64 to 50; second day, 140 to 168. Respiration normal, 
24, 16. 20, 

Lesions. — Hsematoma in left occipital region ; linear fracture 
through left occipital bone, from median line and along the 
groove for the lateral sinus, across the petrous portion by a wide 
fissure, and separating the dorsum ephippii from the sphenoid 
bone ; thrombus in left lateral sinus ; complete disintegration of 
the right frontal lobe to within half an inch of the fissure of Syl- 
vius and quite to the anterior border of the corpus striatum ; deep 
laceration of greater part of the inferior surface of the left tem- 
poro-sphenoidal and a smaller laceration in the center of the 
inferior surface of the right temporo-sphenoidal lobe ; cortical 
hsemorrhage from the frontal laceration filled all the basic fosssB 
except the outer part of the left anterior, and one clot in the 
median line anteriorly was as large as a mandarin orange; it 
also covered with a thin coagulum the superior and lateral sur- 
faces of the whole right and greater part of the left hemispheres, 
and extended over the superior surface of the cerebellum ; gen- 
eral hyperemia, with a few minute coagula ; minute extravasa- 
tions in the center of the pons, the largest of which was about 
the size of a robin shot. 

CaseLXIII. Symptoms, — Primary unconsciousness, followed 
by mental hebetude and mild delirium, which continued till 
death ; occasional dysphagia in second week, sometimes ex- 
treme. Temperature on admission, 99*2°, rose in two hours to 
102°, and was afterward 99° to 100° and 101°. Pulse on admis- 
sion, 50; below 90 f»>r eight days; afterward exceeded 100. 
Respiration normal. Death occurred in fourteen djiNS, and was 
inmediately preceded by extreme dyspnoea and dysphagia. 

Lesions. — Fracture through left occipital, from medisn line 
to petrous portion of temporal bone; extensive laceration of 
antero-superior and inferior surfaces of left frontal lobe ; corti- 
cal hsBmorrhage covered with a thin clot the entire left hemi- 
sphere and posterior half of the right, and filled all the basic 
fosssB. 

Case LXIV. Symptoms. — Contw^iou. in occipital region, and 

recurrent hsemorrhage from left ear; violent delirium after 

hirty-six hours; right radial pulse fuller and stronger than the 
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left OD the third tiud fourth da.v». TejnperBtare an admifision, 
fl8'4°, rose in twelve hours to 102°, und afterward varied from 
S8-5° to 100''+ in the morning, and from flS-Q" to 100'8° in the 
evening; kst observation, six hours ante mortem, lOl'O". rolau 
and respiration were prflctioallj normal. Death in ten days. 

Letions. — Fracture througb posterior part of left parietal 
into petrous portion of temporal bone; transverse laceration 
across inferior surface of right frontal lobe at juoctlon of its an- 
terior and middle tliirdii ; aubci >rtieal. except at outer extremity, 
where htemorrhiige had brolcen through the surface ; small 
laceration of anterior fourth of eeeond right temporal convolu- 
tion, mainly subcortiaal ; cortieal hnmorrhage in right middle 
and posterior fosace, and to a small amount in right anterior 
fossa; moderate general hypersemta, with a fe«r minnte co- 
agola. 

Casb LXV. Sj/mpfamt. — Consciousness lost and partially 
restored; persi stent occipital pain; admission to hospital four 
days later; stupor merging is final unconscionsness; loss of 
control of bladder and rectum ; ri^'lit radial pnli^o fuller and 
stronger than the left, but difference not stronfrly nia]'l:e<l ; pu- 
pils normal; temperature on admisston 100°; normal, with 
esoeption of eight hours on the seventh day, when it was SS'Z" 
to 99'4:°, till ten hours ante mortem ; final temperatures 9B'2° 
tolOa'S"; pulse, 4B to 80 ; respiration, 14 to 18. Death in ten 
days. 

Lotion*. — Hematoma in left occipital region, mainly upon 
left side; biparieial and left parieto. occipital sntures loosened 
but nut separated ; small laceration on nnder surface of right 
frontal lobe anteriorly ; cortical hremorrhage covered the whole 
lateral and superior surfaces of both hemispheres, except io left 
lower parietal region, extended into median jissure and beneath 
tentorioro over superior surface of cerebellum, and occupied 
both anterior and both middle fussffi. The effusion was thin, 
except at the base and over the frontal lobes, where the clot 
was thick, firm, black, and closely ndherent to the cortex, and 
could be traced into the frontal laceration from which it ori^n- 
nated. A still smaller laceration existed upon the inferior sar- 
face of the right tern poro. sphenoidal lobe. The brain was 
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moderfttely hyperiernie and very <EderaatonB in ita cerebral por- 
tion. There were do puniitate estravasHCton^, few niiDute 
coagnk, and no iufliimmatory prodiifta. 

Oabe LXVr. i%wip(0Jnt.— OoHiplete aneonBciousneBa, which 
continued till death', lifflmorrhnge from nose and mouth; pupils 
contacted and jmmovable, but in a few hours ttie luft became 
dilated; some coovulaive movements of the rij^lil arm; reten- 
tion of urine; §econd day, ecohyiiiosis of both eyes and sub- 
conjaootiral htomnrrboge in the right; oon tinned dilatation of 
biie left pnpil ; right normal; temperature on admission 101°; 
in fitar hours, 103°; in sixteen honrs, 105°, and in twenty'Tonr 
h;>nrs, 10f!° ; poise and respiration frequent thronghont. Death 
in twenty -six hours, 

Lfiioa*. — Gstrarasation of blood into the substance of left 
temporal mnscle disclosed by incision ; open fissure extended 
from sqnamous portion of right tempornl bone across both or- 
bital plates and intervening tiribriform plate of the ethmoid, 
broke (iff left lesser wing of the sphenoid, crossed left middle 
fossa and petrous portion, and terminated in left marpn of 
foramen maguum; epidural clot occupied the whole right an- 
terior fossa, and another of smaller size existed in the left mid- 
dle fossa; a thrombus filled the posterior part of the superior 
longitudinal sinns; cortical htemorrhage over superior snrfaoe 
of tlje cerebellum, derived from a small laceration of its lateral 
border ; small pial haemorrhages over left parietal and temporo- 
sphenoidal lobes, and a larger one over right parietal lobe ; large 
subcortical laceration of left temporo-sphenoidal lobe, excavat- 
ing its substance bfneath the second, third, and anterior portion 
of first convolutions, which did not reach the surface ; moderate 
g ne al hyperteinia more marlied in the pons and cerebellum. 

r SB LXVII. \Sj/mptnms.—'Patif<nt walked two miles to the 
I o p tal date and was carried unconscious to the ward ; ecehy- 
mo of t.ht eye and wide dilatation of riglit pupil, slight 
on at n of the left; no motor or sensory disturbances; left 
b aeh al | ulsation full and strong, the riglit very small and 
weak, same conditions existed in the radial arteries, but the 
contrast somewhat obacnred by contusion of the left wrist j 
'emperatnre on admission, 98° ; four hoora later, 104-6° ; Imme- 



diatelj after death, 10S°; half an liour post mortem, lUS-i" ; 
[nilse, 40 to 64 ; respiration, 33 to 36 ; cyanoIJa Just before 
deatli, at the end of five Iionr^. 

Lfiiona. — Contusion of acolp, disclosed bj inclaion, extemling 
from coronal sntnre backward above the temporal ridge; frhp- 
tiire in right middle fossa, involving both sqaamoas portion of 
temporal and greater wing of the sphenoid bone ; Arm e[iidu~al 
clot from laceration of anterior branch of the arteria meningea 
media, measuring three flQidoaaoes, which filled the right middle 
fossa and flatteneil the tempera) lobe laterally and inferiorljr. 
When the alot was removed the brain retained its position, widejj 
separated from the base, and leaving the anterior petrons sur- 
face and the adjarent middle fossa esposed. The amalltr superfi- 
cial veins and arterioles of tLe brain were congested and the 
surface between them, at first pale, was soon unitoriijlj red- 
dened. There was a small laceration of the posterior part <■{ 
the third left temporal convolution ; another somewhat amallor 
than a bockshot was found in the anterior part of the pons at 

[the apposition of the longitadinal fibers. The brain substance 
was generally hjperiemic, ei^peciallj in the left hemisphei'e, but 
without rainate eztravaaatioiia or thrombi. The surfaces of 
section aoon became deeply reddened aud bathed in watery 
effusion. 
Oasb LXVIII. 5!/mp(DJn«.— Partial nn consciousness ; recur- 
rent hieraorrhage from right ear, succeeded by a flow of serous 
flriid; vomiting; dilatation of both pupils; reiention of urine; 
(treatflr fullness and strength of left radial pnlse than of the 
right; mental condition normal ; intercurrent bronchitis on the 
third day. which ran its nxual course ; from the second day a 
puonliar dusky and swollen appearance of the face, which con- 
tinned till within two or three days of death ; no other indica- 
tions of cerebral injury till the fourteenth day, when there waa 
occipital pdn, which became general headaclie, and a little later 
somnolence and occasional irritability. On the eighteenth day, 
the fifth of this epoch, posterior cervical ligidily; delirium; 
temperature at its maximnm ; tenderness along the course of 
the larger nerves of the left lower eitremity from the twentieth 
to the twenty-fifth days; delirium more active, Inoid intervala 
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less freqnerit, sotiinolence more continaoas, and sense of benr- 
JDg impaired; deafness progressive till eomplete power of artic- 
□IntioQ gradnall; lost, and finally commaDioation only po^sihle 
by gesture; dysphagia occurred more saddenij and a little 
later, Tbe mental condition varied from nonnal to that of 
stupor or delirium ; emaciation was progressive; paralysis and 
byperiestbeaia of the left lower extremity were of late occar- 
rence ; recurrence of posterior cervicai rigidity was once noteil, 
but was transitory; toward the end control of urine and fmce-' 
was lost; dnring the last twelve hours uuconsiiiousness wa> 
complete, and respiration rapid, insufficient, and entirely na^al. 
Death occurred on the thirty-Brst day. Tlie temperature on 
admission was 87°, became normal in four hours, and was after- 
ward 99° till The iovasion of bronchitis, on the third day, when 
it rose to 103°, and subsided with recovery from the eoinpliea 
tion. On the tenth day it again rose with the recurrence of 
intracranial symptoms to lOS'i", and afterward varied fnim 100° 
to 104°, and was not often less llian 101"+. The post-mortem 
temperature receded in half an hour from lOS-l" to 103°. 1 be 
axillary temperalnres, carefully recorded from the sixth day, 
were symmetrical in nearly half the observations, and in the oth- 
ers uaoally varied two tenths of a degree, and were rather more 
frequently higher on the right side. The pulse was usually from 
64 to 90. The respiration, always frequent, was rarely less 
than 30 in the minute from tbe time of admission. 

Lenont. — No external injury ; linear fracture extending 
from squamims, through petrous portion of right temporal bone : 
simple thrombosis of lateral sinuses from torcular lleropliili 
intn jugular veins; punctate extravasations in pin mater; large 
occipital veins distended ; no aercjus effusion at the vertex ; 
hnt patches of false membrane mainly upon left frontal lobe, 
and upon either side of the median lissure. Several ounces 
of turbid sorons effusion at the base, and a large amount in 
the lateral ventricles; fibrinous esndation oovering the pons, 
medulla, and interior surface of the cerebellum, one to two 
millimetres in thickness, and In the Sylvian fissures ; limited 
contusion of posterior part of the surface of the right temporo- 
aphenoidal lobe, covering a space an ineb square, which was of 
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a yellowish color and atuildeil with liard (niliary hwinorrhages ; 

lis mnch softened, and brain substance generally hyper. 
tBmio and {Edematous. 

Immediate iiiicroscopb examination showed llie membra- 
nous effusion to be crowded ■with small round cells which ex- 
tended for some distance in diminishing qnantity into the sulj- 
staDoe of the nnderlying cerebellum. Other portions of the 
I brain tissue were nnobanged. The Streptueoeeui pyogene* was 
^ developed from onltures of the exudation. 

Case LXIS. Symptoma. — Consciousness lost, but rpstored 
at time of admiaaion ; hcematoma over right frontal region ; 
voniiljng ; severe frontul headache ; face ditsbed ; pupils nor- 
mal ; temperature, 95° ; pulse, 00 ; respiration, 20. One hour 
later, wide dilatation of right pupil, and right comes more 
senaitive than tbe left; sudden u neon scions ness, followed by 
rigidity of the left side, and yourulaive movements of the right. 
At tbe end of an boar and a Iialf, temperature, 97° ; palae, SR, 
and Oh eyne- Stokes respiration. Death in three hours from 
time of ingnry. 

if«(on».— Linear fractnre in aqaamous portion of right tem- 
poral, continued through anterior part of middle fossa, and ter- 
minated in tbe body ot spbenoid bone; large epidural hiemor- 
rhage over latiTal surface of tlio right bemiaphere nearly to the 
median 6ssore ; bluod partially coagulated and derived from 
posterior division of the arleria meningea media; surface of 
the right teruDoral and anterior jiart of the right occipital 
lobe somewhat flattened; slight eontusinn of left second tem- 
poral conyolntion ; brain moilerately IjyperBmic and cedem- 
atous. 

0*8B LSX. SympfoiHs, — Gunshot wound, immediate nnoon- 
stiousness; rapid and feeble pulse; sighing respiration ; profuse 
hemorrhage from wound;" of entrance and exit. Death within 
an honr. 

iraiond.— Gunshot fraeture of right frontal hone throufrh 

temporal fossa ; ball ^nzed the outer and posterior part of the 

orbital plate and fraetared tbe right lesser wing of the sphenoid, 

I grooved the inferior surfaoe of both frontal lobes just anterior 

to the fissures of Sylvias, destroying [be cortex and subcortex 



fur a 8|iace three toiirtlis ot an inch in widtli, ami emerfrei! 
tlirou^ih thti lel't ternpural fossa, at n iittle higher levol ti:an the 
point of entrance. The vertex: and hase were flsaured from the 
point of eait, nnd the ooronal and biparietol antnres divnleed 
and iridel^ gepariited. The whole anrface of the brain tras 
covered b; a thin subarachnoid hieinorrhage which was partly 
cortical and partly pial. The brain substance generally wa.s 
markedly hypertemic and its minute vessels filled with coaicnla. 
The corpora striata and optic thalanii, especially the striata, 
were mnch contiiaed, tbeir substance etadded with punctate 
extravasations, and their vessels distended with thrombi. The 
pons, uiediilla. and cerebellum were but aliglitlj altered. 

Uass LXXI. Symptomg. — Coma; stertor; pulse strong and 
irresnlnr; respiration slow; slight dilatation of both pupils, 
which were insensitive; slight twitching of both arms; ei' 
tremities cold ; no external evidence of injury ; temperature, 
94-2°to]01'3°: respiration, 24, 20, 14; pulse, 42 to 52. Death 
in eleven hours. 

Ze»wn«.— Linear fracture extended from just above and be- 
hind riBht ear into the poate ' ' f ' f ; * 
dural hemorrhage, derived f ra th p I d t tl 
middle meningeal artery, vth h p saed th ght h 
sphere ; slijiht laceration of th ght p tal 1 b p t 
the fissure of Rolando. 

Cabb LXXII. Symptoiaa — U wh h t 

ued tdl death; contusions a. A. p rfi al 
aide of the face and temporal g d I t t 

of the right mure than of th I 11 hte 
nose, and right ear ; relaxed ml d i 

at the wrist. Death occurred five minutes after admission, and 
in about an hour after reception of injury. 

Letioiu. — Btematoma over left temporal, both parietal, and 
right occipital regions, from rapture of the iutracronial vessels; 
oalvariiim crushed on the left side anteriorly, and its fragments 
deeply depressed and distorted ; zygoma and both orbital plntea 
cotnininuted ; body of the sphenoid bone disintegrated, and 
the iiase of the skull extensively fisaured ; thin pia! htemorrbage 
covered the entire brain, possibly augmented by some cortical 



d f th 1 1 
f b lb p p 1 



ptb! 



TRACHJlTIO INTBA.CBAKIAL LESIONS. SS 

^effusion at tbe base ; limited contusions confined to the cortex 

t the right parieto-froDtnl junction and along the right aide 

f the median tisanre ; cortical lacerations upon the inferior 

arfoce of the left frontal lohe and at the lip of the left tem- 

o- sphenoidal lohe ; brain enhatance generally hjperffimic and 

RfledematouB, with a few punctate extravasations. 

Cabb LXXIII. Symptome. — Patient was f und in the early 
F morning, sitting in a chair, in which he was aaid to have passed 
the night. He would not replj to questions, from seeming 
lack of comprehenaion. He coulil walk, though he had little 
control over hia limbs ; hia face was pale and showed traces of 
vomiting. On adraisaion, there was partial consciousneas, 
right hemiplegia and hcTnianiEsthesia; dilatation of left pnpil 
and contraction of the right; loss of control of urine and fteces; 
profuse seroua discharge from both ears, and slight osderaa of 
the iiiMga. Two hours later coma was complete and cederaa of 
the Inngs hod increased. Deatli occurred in ten hours. Tem- 
perature on admission, 68'2'' ; in two Loura, 10l'2°; in four 

hours, when in artwalo mortis, 104° ; thirty minutes post mor- 
tem, 109°, The ri({bt asiilarj temperature waa 0-3° higher 
than the left ut each oiiservution. Pulse, 90 to 108 ; reapiration, 

1 Bfl, 30, 38. 

XMMn«.— Slight hceniatoma over right parietal region dis- 

'olosed h; incision; frai'ture eKtending from right of occipilal 
tuber, across petrous portion, into greater wing of sphenoid : 
opacity of arachnoid in right frontal and anterior parietal re- 
gions; small cortical haemorrhage over frontal lobes; extensive 
laceration of tlie frontal, tensporal, and inferior portion of 
parietal lobes on the left side; these parts were excavated and 
filled with a dark solid clot which was extruded in large quan- 
tity through a long tear made in the process of removal of the 
brain from the crania! cavity ; slight ante-mortem cortical rup- 
ture throogh which a Utile blood hud escnped into the middle 
fossa and ascended upon the frontal region, and another into 
the posterior cornu of tlie lateral ventricle, throu(;h which the 
chorioid plexus was infiltrated ; smaJI, deep laceration upon the 
anterior border of the left cerebellum ; moderate general hyper- 
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and marked (Bdema, with & few punctate extravasations ; 
tbrotabi in the superior loagitudinal and lateral sinuses. 

Oasb LXXIV. Symptoroi.—'Piatol-shfit wound tlirough right 
temporal fossa; cutaneous opening small and circular; con- 
soiousness permanentlj lost; pupils dilated, the right slightly 
the larger; left corneal refles absent; urine retained; some 
pulmonary oadema ; temperature on admiBaion, 96-4°, aud from 
96'8° to 96° for fire hours, then declined to 956° ; pulse on ad- 
mission, 85, subsequently from 94 to 80 ; respirfttion on admis- 
sion 14, for an hour and a half 13, in two hours and a half 10, 
in three hours B, in four hours and a half 6, in Are hours 4, and 
in artieulo mortis, a few moments later, 3. Cardiac action con- 
tinued three minutes after respiration ceased. 

Lesiom. — Ball entered the cranial cavity, severing the tronk 
of the middle meniugea! artery, passed through the third right 
temporal couvolntioo, and was lodged in the posterior part of the 
border of the right temp oro- sphenoidal lobe. A Btnall-pieca 
of bone^ driven in advance of the ball, was found betw^een the 
right lateral columns of the medulla. A large aracinoid clot, 
probably in part epidural and in part cortical, filled the middle 
fossa, spread over the whole right hemisphere, and thieklv cov- 
ered the pons and medulla. Hyperemia of the right hemi- 
sphere and hiisic ganglia was of considerable intensity. 

Oasb LXXV. SymptomB.—FeW down a flight of stairs ; still 
unconscious on admission; wound in left nccipito parietal re- 
gion ; hteniorrhage from left ear ; right pupil irresponsive and 
widely dihited, left pupil moderately dilated ; muscular system 
relaxed ; temperature on admission 05° and in an hour nortnal ; 
rose progressively to 104 2° ; right asillary temperature uni- 
formly from 0'2° to 0'4'' higher than the left till the last ob- 
servation, when Ihe difference was 2°; respiration 22 to 24; 
pulse on admission 72, irref^nlar and intermittent, and afterward 
78 to 88 till immediately before death, which occurred in eight 
hours and a half. 

Ze»ion».— Fracture which extended from the left inferior 
occipital curved line through petrnus portion into sella tardea; 
laceration, two inches long by au inch wide, of tlie inferior sur. 
faoe of the left temporo-sphenoidal lobe; another, half an inch 



TRACHATIO INTRACRASIAL LESIONS. 3S 

in dinnieter, at tho aDterior extreanity of the first left temporal 
conTolutioD j aud a third upon tbe iofcrior sarrace of the right 
frontal lolie, which iovolved its anterior half; cortical htemor' 
rhage filled right anterior and both middle foBssa, covered the 
right hemisphere laterally, and oitended as a thick clot over 
the right frootal lobe and along the corpus calJosum qnite to 
tlie cerebellum ; some small extravasations in the substance of 
tho pons; general hypertemia and punctate extravasations in 
the anterior and posterior portions of the brain. 

Cabk LSXVI. Symptoma. — Coma; atertor; left pupil di- 
lated ; small wound and larger hematoma in left parietal re- 
gion ; sensation diminished in both lower extremities and mus- 
cular twitching in the right; vomiting; pnlse 52. After 
trephination a soft epidural clot was discovered and a consider- 
able loss of blood ensned. Using; as a guide a fissure which es- 
tendei! through the squamous and petrous portions into the 
middle fossa, the bone was chiseled and the posterior diriaon 
of the middle meningeal artery, which was found to be the 
source of hemorrhage, was clamped. The pulse increased in 
frequency to 73 to llJi, the pupils became normal, but conscious- 
ness was nut restored, and death occurred a few hours later. 

Letiont as above. 

Cass LXXVII. Symplomi. — UnaoD scion sness and death im- 
mediately after admission. 

Letiona.^SkuW eruahed and flattened on right aide ; frag- 
ments very movable; comminuted on the left aide; extensive 
laceration nf the brain posteriorly io the left hemisphere ; only 
small superficial wounds of the scalp. 

Cask I.XXVIII. Symptomt. — Coma; stertor; haemorrhage 
from left ear ; ('oiituition of left psrictal region ; pupils dilated ; 
piilse fnll and slow ; temperature on admiasion 98°, and rose 
progressively to 103'fl° at lime of death in four hours; no de- 
crease [or one hour post mortem ; respiration 18 to 2(1; pnlse 
on admission 70 and rose to 90, 

iMion*.— Fissure extended from left parietal eminence, 
through squamous and patrons portions into niiildle fos^; deep 
laceration of inferior surface of right temporo sphenoidal lobe 
and of lateral border of right cerebellum ; cortical hsemor- 



rhage filled right middle fossa ; hjperteraia of the right aide of 

Case LXSIX. Symntom*. — OonsciouHneaa lost and not re- 
gained ; coma grew more profonnd ; alight cedeina of acalp in 
right temporal rugioQ ; pupils alightlj dilated ; great reatlessneaa 
and irritability ; lack or arin&r; control ; tempenitare on ad- 
mission lOO'l" and roM to 108°, with only two or three hrief 
fractional recessions ; pnlse, 94, G8, 80 ; respiration, 2S to 24, 
Death in fortj-tbree hours. 

tesiont. — llffimatoniH over whole right aide of the head ; 
linear fracture from right frontal through parietiil hone into the 
inferior occipital faaaa ; Urge epidornl clot over the whole base 
on tlie right side, extending nptvard over the lateral surface of 
the brain ; laceration of the iaferior surface of hotli temporo- 
Hphenoidal and both occipital lobes; laceration of the inferior 
surface of botli frontal lobes in their anterior portion, very ex- 
tensive on the left side ; cortical biemorrhage over posterior 
border of the cerebellum; extensive general bjpertemia with 
punctate extravaaationa. 

Cask LXXX. Sijiaptonis. — Sone; patient found dead. 

J^eiom. — Large lacerated piatul-ahot wound in right tem- 
poral region; temporal muscles burned and diaintegrated for 
some distance from the cutaneons opening. The ball passed 
through boih frontal lubes, comminuted both orbital and inter- 
vening cribriform plates, and emerged through left leraporal 
fossil. The cal^arium was aepiirated from the snpraorbital 
ridges and broken into large loose fragments in its anterior 

OiHK LXXXI. Symptomt. —Large htematoma over left 
frontal region; epistaxis and IttematemesU; simple fissure from 
left frontal eminence into the orbital plate disclosed by incision. 
On the sistb day, mnscidar tnitching of the whole right side, 
including the extremities, but not the face, which ceased en- 
tirely in fourteen hours and was followed by left heuiiplagia 
and hemiantestheain. On the seventh day a convulsion, con- 
fined for thirty minutes to the right side but afterward beoom- 
ing general, occurred two hours before death. Temperature on 
adtniasion was 100-2°, rose to 104-4° on the same day, and to 
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lOS'O" on the next, with receBsioDB, and afterward vHrierl from 
103° tn 105*2°, with no observation for Bis honrs ante ninrleni, 
Pulse on sdmiBBion wbb 120, nnd subsequently 180 to 152. 
BeBpiration an on admission, and later 44 to 58. 

Leiioru. — Fracture extended from the orbit through poH- 
terior part "f the ethmoid and body and ri^ht leaser wing of 
the sphenoid into the (liiur of the right middle fossa; general 
subarachnoid purulent eftasion nnost marked in the left frontal 
region below the site of fracture. 

Cabb LXXXII. Symptoms. — Consdous on admisaion; 
Obeyne-Stokes respirnticn ; dilatAtion of left pupil; right radial 
pulse fuller and stronger than the left; hematoma on the right 
aide of the head anterior to the ufAiipital junction, and email 
lacerated wouuds over both frontal einineaces; muscular cuq- 
troctioDB of left aide, and later of both sides of the boily. On 
admi:«sion, temperature, 9D'3'' ; pulse, 104, and respirntiun, IS. 

Laioni. — Multiple fracture ; fissure across frontal bone 
above the orbilB, extending on either side through the parietal 
bone to the median line of the vertex on both sides, theuce to 
the oociput, and on the right side behind the ear 1o wilhin an 
inch of the foramen niiuinum ; nnother fissure on the left side 
extended through the orbital plate of the frontal and leaser 
wine of the sphenoid into the middle fossa. The dura and pia 
were lacerated from right mastoid region to fl point just bejond 
the median line. The right motor area was extensively lacer- 
ated, and the right optic thalau^ns and corpus striatum to a 
lesser extent. The left hemisphere was uninjured. 

Cask LXXXIII. Samptomt. — Suicidal gnnshot wonnd ; ball 
entered just below right ear and in front of the mastoid pro- 
c«BB, and was lodged in the petrous portion of the temporal 
bone ; removed on the following -day ; delirium and rise of tem- 
perature on the sixth day, llexion of the right leg on the thigh 
on the eighth day, aud death on the fourteeuth day. 

Letions. — Fracture of anterior surface of the right petrous 
portion, epidural and arachnoid hEemorrhage at that point, 
pial hiemorrhage over left occipital lobe and left motor area, 
and laceration o{ tlie teuiporo-Bphenoidal lobe ot the site of 
fracture. 
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Case LXXXIV. Symptoms. — Suicidal wound through the 
anterior cervical region ; ball of 0*38 caliber entered in median 
line over the larynx ; no haemorrhage from the wound or 
mouth; immediate partial aphonia; deglutition of liquids only 
possible and with difficulty ; haemorrhage from left ear. On 
the third day, deglutition impossible and mental condition 
stupid; followed by delirium requiring mechanical restraint on 
the fourth day, and on the tifth day, by paresis of right arm, 
hand, and lower extremity, and loss of faecal and urinary con- 
trol, with some improvement in voice and power of deglutition. 
On the sixth day there was added right facial paralysis with 
ptosis; the right pupil was dilated and the left contracted, and 
the urine was controlled. The temperature on admission was 
100°, rose on the second day to 101°, on the third day to 102*4°, 
and on the fourth day to 103 6° ; later it attained an elevation 
of 107-6°. The pulse was from 70 to 86 till the fourth day, 
when it rose to 132. The respiration was normal for four days 
and became frequent only at a late period. Death occurred on 
the seventeenth day. 

Lesions. — Bullet was lodged in the apex of the left petrous 
portion ; small fragment of bone driven upward about an eighth 
of an inch ; no lacerations ; large pial liaemorrhage, in greatest 
amount over left fissure of Rolando ; large subarachnoid serous 
effusion. 

Case LXXXV. Si/mptoms. — Primary and permanent un- 
consciousness ; wound above right superciliary ridge ; ecchy- 
mosis of both eyes; stertor ; haemorrhage from mouth, nose, and 
both ears ; left pupil dilated, the right contracted, and both in- 
sensitive, and fibrillar twitching of the right chest muscle?. 
No paralysis or muscular rigidity. The temperature on admis- 
sion was 99*4:° ; pulse, 120, full and strong, and the respiration 
13 ; the temperature rose to 99*6^, and the respiration was re- 
duced to 4. Death occurred in twenty minutes; immediate 
post-mortem decline in temperature. 

Lesions. — Extensive comminuted fracture of frontal bone 
and both frontal plates extending through the middle fossae into 
the petrous portions ; the left optic nerve was crushed by a 
fragment of bone in the optic foramen. The inferior surface 
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of both frontal lobes was deeply laoerated over its whole ex- 
tent, and a. cortical liasmorrbflge, istill fluid, occupied all the 
basic fossffi, and covered the pons and medulla. 

Oabb LXXXVI. Symptoma. — ^Priraary and permanent com- 
plete uneonacioaBness ; hieinorrbage frowi left noBtril; dilatatioa 
of both pupila; no convulaions or muscular rigidity; reapira- 
tion not more than four to Ave in the miaut« at aay time after 
the receipt of injury and liQally not more than one ; pulse con- 
tinued full, strong, and of normal frequency for some momenta 
after respiration ceased. Seatb in fortj-flye minutes. 

Lesions. — Fracture eitendiag through left side of the haae 
into middle fossa ; moderate pial hiemorrbage covering whole 
Borfaco of the brain, vertex, and base, and also the medulla; 
marked general hyperajmiii and cedcnia ; contusion of under 
surface of left temporo-spheuoidal and frontal lobes. . 

Case LXSXVII. Syinjitom». — Primary and permanent un- 
consciousness; stertor; dilatation of the pupils; loss of urinary 
and fracal control, and pulmonary rederaa ; left radial pulsation 
fuller and stronger than the right ; no external injury. Tem- 
perature, 104° to 104-8° ; pulse, 120 to 166 ; respiration, 24 to 
53. Death in four hours aud a half. 

Lesion*. — Fracture extending into both occipital foBsa, and 
a SsBUre from onire-eoup in the right middle fossa; large epi- 
dural hEemorrbage from contre-coup over right frontal region ; 
complete eiciivation of right frontal lobe with rupture of infe- 
rior cortex and consequent cortical heemorrbage over superior 
surface of whole right bemisphere and left frontal lobe ; con- 
tusion of third left tempore- sphenoidal convolution and small 
extravasation into center of the pons; general hypenernie. 

FH40T0BBB CONFISBD TO THB VBBTBX. 

Cask LXXXVIII, Symptomi- — Delirium on the second, and 
a convulsion on the fifteenth, day after the original injury alone 
noted and significance nut recognized. Late symptoms fol- 
lowed an operation for fractured patella with use of anoistbetic 
six months afterward; general convulsions on the succeeding 
day, with wild delirium, and temperature 103°; the tempera- 
ture and general condition becume normal after twentj-foar 




hours. One month later general uonvolaione recurred after an- 
other operative iDterferenee, and continued thirty-sis hours, 
preceded bj tonie spasm of atfected (left) limb, and snsceeded 
hj delirium and denth at the ettd of nine hours. Ench convul- 
sion RBs preceded b; re^tlesanens und wide dilatation of both 
ptipila, and in about fifteen aeuoncls begao in the left face, ex- 
tended to the right fuoe, to the left extremities, and flnal!,y he- 
came general. Temperature rose in twenty-four hours from 
101-r to 104'8'', and afterward declined to 104°. 

LfaiorM.—Esteoiiive luceration of the right tern poro- sphe- 
noidal lobe, three inche.'' and h lialf by an inch and & half in its 
diaraetere, involving almost the whole of the secoud and third, 
and a little of the first, convoluti'ina; the whole lobe was greatly 
atrophied, indurated, and pigmented. Oircidiir laceration upon 
the anterior border of the right frontal, and aniitlier, an inch 
and a half in diameter, upon the inferior surface of l!ie left 
frontal lobe, in theseeond and tliird orbital convolntions. These 
I aoe rations were all necrotic. 

Case LXSXIX. Symptomg. — Htematoma of left parietal 
region; unconnoiousness whieti was permanent; rifiht facial 
paraljEJE, and rigidity of both arms and right leg; and twenty- 
four hours later, paralysis and rigidity of right arm; paralysis 
of right leg probnbie. Temperature on admission, 102'8°; 
palae, 96; respiration, 36; later temperature, 105°, Death in 
thirty hours. 

Le»iom. — Epidural htemorrLage compressing laterally the 
whole left cerebrum ; general hyperfemia and punctate extrava- 
sations. 

Cabs XO Sy ptom - 
regained ; m t g f q 
Temperatur n a]m ss 
rose to 105 4 th n 

Le»iona. — C mp d 



n ess pitrtially lost and soon 

t somnolence and coma. 

pulse, 4S ; temperature 

; 1 fracture of right frontal 



bone; corr p nd ng la at n f ght frontal lobe, through 
Bubcortex n arly to lat al ntn 1 with cortical htemorrhage 
extending over parietal region , slight pial hcemorrhage over left 
oooipital lobe; minute vessels filled with coagula in all parts of 
the hteiD. 
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Cash XOI. Symptoms.— Ginaa; stertor; pulse and I'espira- 
■■ tion slow; second day— right, liemiplegin; ejes deviating to 
tbe right ; pupila noriutti ; ptdae feeble and rapid ; respiration 
iaadeqaate from pulmonar; ce^leina. First temperature, aouie 
hours after admission, 101-6°; second day, lOS'S" to 105'4°; 
bird day, 10fi-4°. Death in sistj lioura. 

Lenont. — Laceration of left temporo-splieooidal lobe ejttend- 
{ into occipital region, with cortiottl iiajmorrliage over left 
■ motor area, and to base of occipiti! lobe; general by pereemi a 
and thromboBia, 

Case XCH. ^jm^toms.^TJnconBcioiisness and irritability 

which continned one week. Temperature, 89° to 100°; seuond 

Utd third weeks, delirium and contiuued Irritabibty; fourtli 

eeb, apathy, rambling speech, and delusions, after which pa- 

it was transferred to iiniither hospital, where he died aftsr 

^operation. 

Zmi'ohs.— Fracture in left ooci pi to-parietal region; locera- 
on of inferior snrfaae of both frontal lobes. 
Cabb SOIII, Symptomi. — Coma; stertor; rapid pulse. 
Temperatnre fell to 95°. Death in four hours. 

Legions. — Gunshot fracture of right frontal bone; IibII en- 
tered anterior extremity of fissure of Sylvius, traversed right 
frontal lobe Jast below the eorten, parallel to its carve and a 
I Tittle backward, cropsed mediaa fissnre into left parietal lobe, 
' impinged apon the left parietal bone, wliioh it fractured, and 
' full back into its track half an inch below the snrface, where it 
rested ; little intracranial hremorriiage. 

Cabb XOIV. Symptoms. — Coma, soon becoming profound; 
normal pupils; general mnaonlar twitching. Beath in twelve 
^bonrs. 

ie»&in».— Gunshot fraotnre of right frontal bone ; ball trav- 
OTBed right hemisphere nenrly in its nnterD-posteri or diameter, 
JDBt above corpus callosum, impinged upon inner surface of 
occipital bone, and tell into inferior occipital fossa above the 
dura; considerable cortiral hemorrhage. 

tas SCV. Symptomi. — Gunshot wound of right temporal 
i; UDCODseiouBnees ; no other immediate general symp- 
; pnlse, 70; temperature, 99°; consciousness soon re- 
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stored ; mental proceasea normnl bat slnggish ; sorao discharge 
of brsin matter followed an unsnocieusfnl attempt to locate and 
remove the ball on the second day ; wonnd afterward prac- 
tically healed ; mental condition apathetic, rational, bnt with- 
ont any manifestation of intereat in snrronnding persons, things, 
or circurastances ; nrine and fteces voided without any indica- 
tion, of cooscionsneas. Temperatore, 100° -|- to lOS-e", naually 
101°+. Death in thirty dnys. 

Leaioni. — Gnnshot fnictnre of right frontal hone ; ball en- 
tered middle of right third frontal convolution, passed through 
central portion of both frontal lobes to a point just behind 
asoending arm of fissare of Sylvins in upper portion of island of 
Reil, and rested in a cavity Bve eighths by seven eighths of an 
inch in its diameter, snrronnded by clot and brain delritoa. 

Case XCVI. Symptoms. — Sbock; conacionaness retained; 
restleasness and delirium ; temperatore, lOO-S" ; rose to 104'6°. 
Death on the third day. 

Leeions. — Oomponnd fraetnre of left frontal bone with cor- 
responding laceration of brain and meninges; general hyp erie- 
mia and tbromUosis. 

Case XOVII. Symptoms. — Unco nscionsn ess ; dilatation of 
pupils; rapid pulse and respiration ; temperatnre, lOO". Death 
in four hours. 

Lenions. — Deep laceration of infeiior anrfnce of right tem- 
pnro- sphenoid a! and slight laceration of anterior border of left 
tempore- sphenoidal lobe; pial b(eraorrhage over superior Bur- 
face of both heraispberes. 

Cash SOVIII. Symptoms. 0n consciousness followed by 
delirium Boon after admission ; extensive wounds of the scalp; 
normal pupils, right becoming dilated a little later ; temperature, 
flS-a"; intwohoars,9!)''; pnlse.TU: respiration, 22 ; delirinm in- 
creased ; pulse and respiration uachanged. Death in four hours. 

Zft(io/«.— Compound double uttraerated fracture, involving 
right parietal eminence; skull very thick and nnsymmetriral; 
posterior iosam largp, middle and anterior fo'sie contracted ; 
extensive pial hemorrhage, contined to meshes of pia, forming 
a. thin sheet which covered aaperior and outer sarfaoe of right 
hemisphere and inferior surface of both occipital lobes ; very 
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marked general byperFemia, eBpecially on Hgbt side and in poos 
and. medulla ; some minate lioemorrhages npon posterior border 
of right oerobollatn and upun the niedallo. 

Oa9K SOIX. Sj/mptomi.—Jauipovary unPonsciouHneEs ; no 
other primary general Bjmptoms ; teraperaturB on admission, 
98-4°; second ds-y, I01-6°; afterward, 99°+. On the tentb 
day, restleasneBS and sliglit delirium ; eleventh day, slight chill 
and increased delirium, which became permanent, bnt of less 
active character; fourteenth ilay, post-cervical rigidity; and on 
the fifteenth, slight general convnlsion; menial condition slug- 
gish; papila remained normal; respiration, IS to 22; pulse, 
104 to 113. Temperature on the evening of Ihe tenth day row 
to 101° and on the eleventh day to 104-6° ; it varied from that 
point to 103° till the flfteenti] day, when it rose progresi-ively 
and reaolied I0T'4° on the sixteenth day, and death eniined. 

Lttiont. — Compound fraoCure with slight depression above 
right supra-orbital ridge, confined to external table ; subarach- 
. noid purulent effusion over both frontal lobes, encroaching upon 
parietal and extending into median fissure. 

CabbC. 5yi!yi(om». — Gunshot wound of right side of the head. 
Left facial paralysis on second day ; hernia cerebri on the tliird 
day; mental condition deteriorated and paralysis increased. 
Patient transferred to Bellevue on the thirtieth day ; then suffer- 
tng from hysteria and melancholia wbii-h had preceded the 
inOiction of the injury; restJenaness ; loss of control of urine 
and faces; left hemiplegia; alight dilatation of pupils; articu- 
lation dilDcult; sensation normal; pain in right supra-orbital 
region and at seat of the wound ; mental processes slow. Tem- 
peratnre, 100°; pulse, 120 to 140; respiration, 20. At site of 
injury there was an infected granulating wound through which 
a probe could be passed into the brain. Four days later, under 
ether, an attempt was made tn locate the ball, and a cavity was 
fonnd to exist, extending nearly transversely inward two inches 
and a half, with moderately firm aud well-defined wall, and 
having a ainiill hit of hone at Ihe bottom. The ball was not 
discovered. Tem|>eratnre from admission had risen to 102-6° 
at time of e.vplonition. Death occurred two days later; tem- 
perature then 10T-4°. 
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LeHon*. — Gunshot fraetiiro of right temporal bone in aqua- 
mons portion; osseous wound had been enlarged bj trephina- 
tion ; sliaht Jitemorrbage over right occipital lobe and a few 
threads of ;ellow eiadtite in same region and on the right side 
of the median fissure; , ball passed through lower face area, 
nearlj transverseij inward to a point beneath the median sur- 
face and just above the calioso-marginal fissure; was then de- 
flected backward at a right angle hy the resistance of the falx 
cerebri, and was lodged an inch behind the cavitj recognized 
at the linie of exploration. General hyperiemia. 

Case CI. Syraptomg, — Gnnahot wonnd of left aide of llie 
bead. Unconscionanesa, which continued till death, five hours 
later; slight dilatation of left pupil. Temperature one hour 
after reception of injury 98-2°; two hours afterward, fl7'6°; 
fifteen minutes before death, 99°. Pulae, 118 to 182 ; reapira- 
tion, 2S ; later, 32 and Etertoront! ; fifteen tuinutea before death, 
7; and flnallv 2. 

Leniong. — UiiOHhut fracture of squamous portion of left tem- 
poral bone in its posterior portion, an inch below temporal 
ridge ; foyer of entrsnce Iriangular ; each arm half an inch iu 
ited, and the fragments penetrated the 
entered temporal lobe between two lai^e 
igeal arterj, passed transverselj acrnss the 
brain immediately beloiv the cortex, and was lodged in the 
right parietal lobe ; cortical hferaorrhage from injur.v of the 
right parietal lobe by the ball in its course, extended under the 
tentorium and over the pons anc! medulla, and was apparently 
the immediate cause of death ; cerebral hypertemia coulined to 
the vicinage of the bullet track. 

Cask Oil. Symptorm. — Unconsciousness, which continued 
till death at the end of three faoura; general muscular rigidity. 
Temperature, 101°; poise, S8; respiration, 20. 

Leiimu. — Penetrating wound and fracture of left leniporal 
bone, above the ear, three eighths of an inch in diameter, from 
a blow inflicted with a revolving screw-driver. The inatrn- 
ment passed through both bemispheres, wounding the dura 
upon the opposite side, and involving the posterior part of the 
left corpus striatum and both optic thalami; a thin cortical 
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hramorrhage corered both lieiiiisplieres and the BU|ieriLir surface 
of tile cerebeilum. 

CAdB GUI. Symptoms. — Pa.tient, nioe days previous to ad- 
ro'iasioQ, came home with head tileedio^, vertigo, oausea, and 
feeling of weatness, from an injury of nnltnown origin, and was 
said to have been afterward treated for pnenmnnia. On ad 
miaaion, he was fonnd to have compound depressed fracture of 
right parietal bone, and the wonnd was foul and suppurating; 
mental condition stupid ; left hemiplegia and rifjht faciit] paraly- 
ua; deviation of tongue to the left; oppnsite radial pulsations 
8ymmetrical; aUubt dilatation of left pupil ; eoraa supervened 
an hoar later, and convulsive Juovenienta of the right face four 
hours and a half after admission. After elevation of the de- 
pressed bone, and eacape of a tniall amount of pus from below 
the dura, the pupils became normal, and there was a single 
olonio eonvulaion of the left aide. Death occurred thirteen 
hoars and a half from time of adml^ion. Temperature for 
twelve hours wua 10li° + , and ufterwan) lOTS" ; one hour 
post morlera, 107-4°. Piilae, 118, 170, 168; respiration, 44 

; to 80. 

Leiion». — Gomponnd depressed fracture of right parietal 

bone, just behind corona! suture, and half an inch from median 

f line; pomk-nt snbaraobnoid effusion over convex surface of 

right hemisphere, which anteriorly eKtended to tiie base ; 

I BoperGoial laceration of right parietal lobe beneath tlie site of 

'■ fractnre, which was prolonged subcorticallj, both anteriorly and 

pOBteriurly, but did nut reach the motor area; pus fraiu this 

laceration bad escaped in small quantity into the arachnoid 

eavity ; left hemisphere markedly liypeneniic and moderately 

ademalons. 

CiBB CIV. Symptoms. — Congciousness primarily retained; 
thirty m inn tes later general convulsions followed by complete 
nnconsciuusness and an apparently moribund condition. Elera- 
tion of a depressed portion of the left parietal bone restored 
consciousness and soma strength to the circulation. Convnl- 
sions recurred next day, aud deiitli ensued in twenty-throe 
hoars. Temperalnre, 1(124° to lO-t'i"; pulse, 108 to laO; res- 
piration, 82 to GO. 
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Leniona. — -Fracture confined to the vertex; epidural litBinor- 
rhngo of auiall extent, and luceruiion of inferior suriacie of right 
frontal and temporo-sphetioidal loties. (Infant, aged twentj- 
two months.) 

BNoKPHALio rerJuaiBa withoft fbaotdbk. 

Oabk OV. SyjttpUimi. — Violent delirium for two.daja; re- 
cnrred on the sixth day, tollow&d bj nnconseinnsness and hy- 
perffiBtheaia. Teinperftture, 103° to 104°; afterward, 100° to 
108° ; final temperatore, 103°. Death in twelve dajB. 

Lesion*. — Pial hamorrliage over left occipital iohe, es tend- 
ing into ineiiian fissure ; auharachnoid serous effraion. 

Case OVI. Symptoms. — None repognized till fourtli day, 
when there were foar nnilateral oonvnlsions. A single one oc- 
curred on the fifth day, and they then continued with increasing 
frequency till death on the eighth day. Each one began by a 
twitching of the facial mn-^cles, with head and eyes turned to 
the left, and extended to the left arm. and finally to the left 
hand. Teinperatire on admission, 100°; twelve hours later, 
108°; then 103° to 104°, till sixteen hours before death, when it 
rose to 106°. 

LeHona. — Extensive laeeration of right temporo-fiphenoidai 
lobe, with cortical hiBiuorrhage orer whole right hemisphere. 

Case CVII. Symptoms. — Mental condition dear, but dazed, 
on admission ten hours after reception of the injury; extreme 
muscular tremor, followed in two hours by a general eonvol- 
sion ; from this time periods of general convulsions, with inter- 
vals of anoonscioGsness or deliriom, lasting about six hours, 
alternated with periods of quiescence of equal length ; no ini- 
tial symptom. Death in two days. 

Leaioiit. — Deep laceration of right frontal lobe, anteriorly 
and osternully, extending into parietal region; cortical htemor- 
rhage, covering Hght frontal lobe, right parietal !ohe anterior to 
the Bolandic fissure, and the tern poro-sphenoidal lobe, both lat- 
erally and inferiorly. 

Oabb CVin. Symptoms. — None. Found dead in an upright 
position, leaning against a fence. 

Lesions. — Lacerations and contusions covering greater part 
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of left frontal and temp oro-s] ill enoidal lobea; corticiil hteinor- 
rhage over the wLole left hemisphere. 

Case IX. Symptom*. — Ooinn; stertor; contraction of pu- 
pila; fill] pulse; rapid respiration. Temperature, 101°+. On 
the third da; coma more profound; dysphagia; continued irri- 
tability and restlessneag. Temperfttiire, lOi'S", Death in. four 
daja; temperature, ]07'4°. 

Leaiom. — Small laceration at left parieto-uccipital juaction ; 
cortical htemorrhage orer posterior port of left parietal lobe; 
general liypemmia. 

Cabk ox. Symptom*. — Ooma, restlessness, and genernl bj- 
pertesthesia ; temperature, 103-4° ; pneumonia diaeoTered on the 
second daj. Death on the third day. 

Leaione. — General hyperemia, with some punctate extrava- 
sations; organized membranous efibsion, studded with calca- 
reous niidules, over left heraiapliere. 

Cask CXI. Sj/mploras. — Sudden coma; stertor; double facial 
paralysis; complete right hemiplegia and bemianffistbesia; tem- 
perature, 99° to 103^ Trephinatioa and drainage of serous 
effusion from the base by position of the bead was followed 
within six hours by retarn of consciousness, mental clearness, 
power of articnlation, and decline of temperature to 98-6°, and 
this improvement in condition continued fourteen hours ; slight 
chill then preceded a progressive rise of temperature to 104-6°, 
and death occurred ten hours l^ter. 

Leiioni.- — Interior of left occipital lobe disintegrated by apo- 
plectic clot, which extended into both lateral ventricles; conse- 
quent fall from a cab caused a laceration of external border of 
right cerebellam and cortical Ltemorrhoge, which spread over 
the pona into the transverse fissure. 

Oahe OXII. -Sympfonw.— No primary general symptoms; 
temperature, 100°. Second day, dehrinm. Pourth and fifth 
days, headache. Sixth day, restlessness, irritability, and failing 
strength ; mind clear. Eighth day, general musCular ri^pdity 
most marked in right side and arm, and, a few hours previous to 
death, perforating ulcer uf the coiuea. Temperature, aeoondday, 
103-2= ; third day, 101° to 100-8= ; fourth and fifth days, 103-4° to 
103° ; sixth day, 106-4° ; seventh and eighth days, 105° to 105-2°. 
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i« ion*.— General hjperffimia; minnte thromboses and mod- 
erate Kdema, markedlj' invulviag basic gangliu and cerebellum, 
and most proDouiiced on the left aide ; thrombi filled botb lateral 
and both inferior petroftal siQuacB, and extended into right jiign- 
iar vein, nnd were decolorized only uear tbe torcular Herophili. 

Case CXJII. Symptom*.- — Deliriiitn; normal pupils and res- 
piration; temperature, 10I'4°j pulse, 114. Later, great hjper- 
senaitiveness and irritability. Tbe delirium continned, though 
it did not prevent rational reply to qoestiona ; temperature rose 
to 103'2'' on the fifth day, and afterward fell very gradually to 
100°; on the tonrteentb day it waa lOS-i"; and on the fifteenth, 
five bours ante mort«ni, it was 103*8°, and one hour poat mor- 
tem it waa 104-2°. 

Lenioia. — Ourtical hpjniorrhage over both hemispheres and 
in largest quantity over ])arieto- occipital junctions ; aoine sub- 
arachnoid serous effusion in left I'rontal region; general hyper- 
emia with punctate liiemnrrhsg'eB, most marlied on the leftside. 

Case OXIV. St/mptoms. — Primary unconsdousness; on ad- 
mission, forty-eight hours later, muttering- stapor ; rigidity of 
left arm ; incomplete right hemiplegia, more marked in opper 
eitreuiitios; pulse, 60; teraperaiture, 101°; third day, increased 
ri^dity of left arm; o<implete hemiplegia; profound coma; 
pnlse, 128; temperature, 105". Trephination was followed by 
increased freedom of movement and by some power of articula- 
tion. Death on the fourth day. 

Lesioiia, — Moderate aubariujlinoid serous effusion over ante- 
rior two thirds of right hemisphere; laceration of left temporo- 
aphenoidftl lobe, excavating ond destroying its whole struetore; 
cortical hicmorrhage eitending around the circle of Willis and 
upward upon the occipital lobe, and in patches upon the frontal 
and parietal lobes. 

Cash OXV. Symptoms. — No external evidence of injury; 
coma; atertor; rigidity of right aide; pulae, 130; temperature, 
100°. Death on third day; temper ii lure, 103-3°. 

LetioTia,— Large subarachnoid aeroua eftbaion ; recent clot in 
Eul 'Stance of left cerebelhim. An old laceration existed upon 
ant«ro superior surface of left occipital lobe and unoiher upon 
its inferior surface. 
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Cask OXVI. Symptome.—GoTisc\<)mness lost Hud partially 
restored before admiMsion, twenty-four hours later ; mentfll 
condition rational, bat comprohpnaion alow ; alight dilatation 
of lett popii, Temperatare, ^9", followed by some left jiaresis 
and by some dvsphagia referred to the left side of the throat. 
The patient from the time of injury often fell out of bed, al- 
ways on the right side. Subsequently transient facial paralysis 
occurred ; amount of paresis and of dilatation of left pupil 
varied from day to day; mental condition deteriorated. Tem- 
perntcre for ten days was B9°+ ; later, 100°+ to 101°; pulse 
and respiration nearly normal. Trephination on the fifteenth 
day discovered a small subcortical cavity in the right leg area 
containing less than a drachm of yellowish fluid, afterward 
found to contain leucocytes. The temperature was 99°+ till 
eleventh day after operation, when it rose to 1 04° ; next day, 
101° to 104°, Death from asthenia on the twenty-eighth day 
after admission. 

Lesions. — Large subHrachnoid .seroas efliision compressing 
frontal lobes; general bypertemia with minute coagula. The 
brain substance aronnd the small subcortical cavity opened 
during life was softened and contained pnnctat« extravasations. 

Case CXVII. Symptoms. — Dn-conscionsness, which atill con- 
tinued upon admission on the second day ; slight dilatation of 
the pupils ; complete left hemiplegia and hemianrastbesia ; slight 
left facial paralysis. Temperature, 106°; pulse, 140; respira- 
tion, 30 ; general ooovulsions beginning soon after admission, 
and frequently repeated ; initial symptom in mouth and lower 
face. Trephination same day by house surgeon with negative 
result. Temperature two hours later, IOT'4''. Death in a con- 
vulsion five hours after operation. Temperature, forty-five 
minutes post mortem, 10fl'4°. 

Lesions. — Oeneral hyperiemia of the brain and membranes ; 
tumor of the size of a pea resting in a smalt cavity in the left 
frontal lobe formed by disintegration of surrounding brain tissue. 

Case CXVIIF. Symplotns. — Condition alcoholic and habit 
epilepric; fell in an epileptic convulsion ; large htematonia over 
left frontal and parietal region ; three convulsions within first 
six hours, the last followed by partial paralysis of left lower 
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face. The temperature on the first day was 101-8°, lOS'S", 100°; 
second to sinthdaja inclosive, 1OO'0° to 103°+; seventh to 
ninth day, normal ; and then for ten dajs subnormal during the 
greater part of each twenty-four hours. On the thirteenth 
day a severe cliill was followed by temporary rise of tempera- 
ture to 10!°-f ; and on the Dtn«teenth day a slighter chill by an 
elevation of temporatnre, wliich progres^vely increased till 
death, on Iho twonty'flrst day. Until the occuirence of the 
second chill there were few general symptoma; some rejuainiog 
paresis and anceslheaia of the right face, more or leas mental 
aberration, and some delusions. After the second chit! strength 
dimiuislied, the mental eondition became sluggish, the respira- 
tion rapid, and temperature rose to 105'6°. 

imon*,— Subcortical laceration and escavation of left pre- 
frontal lobe, witli a prolongation backward to a point opposite 
to the middle of the corpus striatum ; no hemorrhages ; large 
subarachnoid serous effusion and opacity of the arachnoid over 
the whole vertex ; general hyperiemia and ojdema. 

Case CXIX. Symptoms. — Consciousness retained ; wound 
in right parietal region ; condition alcoholic; heavy sleep dur- 
ing the first night after admission ; afterward constant restless- 
ness; some pain in the bacli of the head; vomiting of every- 
thing taken in to the stomach; temperature on admission, 102'6°; 
second day, 106° ; and at time of death, which occurred some- 
what saddenly at the end of the third day, 103-8° ; pulse mod- 
erately accelerated, varying from 120 to 68 ; pupils and respi- 
ration normal. 

Le»ion». — Subarachnoid purulent effusion over both frontal 
lobes, mainly on the left side, with some general cedema of the 
pia; scanty fibrinous exudation at the base; and fibrinous 
patches on inner surface of the dura at the convexity. 

Oisa CXX. Symptom*. — Absolute nnconsciousness till death, 
an hour and a half after rocojition of the injury ; small wound 
behind the right ear ; dilatation and immobility of both pupils ; 
respiration on admission, 42 ; an hour later, 21 ; ceased at death 
rather suddenly ; no cyanosis ; pulse feeble and soon became 
imperceptible ; temperature on admission, OS-e" ; an hour later, 

98-a°. 
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Lesion). — Probably ounsed by contreanip, force liaving been 
trana milted tlirough tlie feet and lower extremitieB; fractures 
of both tarsi, eomniinution of botb caltes and riglit aBtragalos, 
fraclnre of left leg, and oontnsion of boIpb of bolh feet ; pial 
hfflmorrbage to extent of several ounces of flnid blood, mainly 
at the vertex and in larger part on the left mde. extending into 
median Saaure, and which had broken tliron^h into the arach- 
noid cavity ; also in considerable quantity iijion the inferior 
Bnrface of the cerebellum, about the median line, and covering 
the pons; no lacerations; excessive general li» perairnia, most 
strongly marked on tiie left side and in the pon^, optic thalanii, 
and corpora striata, in the order named ; thrombosis of uiinnte 
vessels generally, bnt most prooounoed in the optic thalami and 
pons ; (fideina of the pons. 

Oasb CXXI. Symptoms. — Primiiry unconaciousnosa ; and on 
admiaaion mind confused and speech disconnected; four gen- 
eral eonvulsions from twelve to twentj-four hours afterward ; 
no control of urine or fwces ; second day, semi- con scinnsneas ; 
muBCular rigidity in back of the neck and extremities; some 
irritability ; fourth day, mectul condition rational, bnt no re- 
membrance of the manner In which the injury had been re- 
ceived ; during the next ten days the urine, but not the ffeoes, 
remained uncontrolled; there was noticeable weakness uf the 
muacles of the trunk, inability to rise or fit up in bed without 
MSiBtance, dementia and loss of memory, primary union of the 
wound, and nearly norma! pulse and respiration. On the fif- 
teenth day there was somnolenee and increase in temperature 
and irifreqoeney of the pulse and respiration ; stupor deepened, 
and on the seventeenth day unconBcioosness was complete. 
Death occurred in eighteen days. Temperature on admission, 
99'4°i (ourlh day, 99°; till the end of second week, 99° to 
100° -t- ; on the seventeenth day, 102'7° to 103'8° ; on the eight- 
eenth day, 105'4°. Pulse on odmiflaion, 98; normal till fif- 
teenth day; later, IflO. Respiration on admission, SS. 

LmoM. — Htematoma over right parietal eminence ; throm- 
boB in superior longitudinal sinus; great fulluess of meningeal 
veins over the vertei ; convoljtions Battened; frontjil lobea 
relatively small, parietal lobea bulging as though from diaten- 
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tion; general cerebral byperretnia and ixilema wittiuiit punctate 
eztravflaations And with few miaute tlimmbi; eubstance of 
oarebdlum nearl/ normal. By compressiog posterior portion 
of tbe cerebrum and making vertical sections anteriorly, eeroua 
fluid exuded in great quantity ; little serum is tbe ventricles. 
A clot about Ibe size of a large pea and of elliptical form occu~ 
pie(] tLe exact center of tbe anterior tliird of tbe left o[itio 
thalamus. There were no lacerations, hmmorrbages, or sub- 
arachnoid effusions, aud upon niicroscnpica! examination no in- 
flammatory cl I anises. 

CiSB OSXU. Sgniptomt. — Wallting case ; unconsciousness 
supervened some hours after injury, and continued till deaili on 
the third day ; wounds in occi]jital and both parietal regions; 
slight dilatation of left pupil, TeraperaLure, lOS-e" to Kl6-6°. 

LesioTU. — Large pial hffiinorrbage compressing left fronto- 
parietal region ; excessive general liyperteinia witb numerous 
minute thromhosee ; subcortical laceration just esteruol to an- 
terior part of left corpus striatum, on inch by half an inch in 
its diameters. 

Oabb CXXIII, Symptoms. — None recognized till admission 
three days after reception of the injury ; partial loss of con- 
sciousness; complete right hemiplegia and hemianresthesia in- 
cluding trunk; complete aplionia; slight dilatation of pupils; 
bilateral convulsive movements of face and neck with the eyes 
turned to tbe right, repeated every five minutes; renpiration 
shflll'im and hurried; pulse rapid, feeble, and irregular. Tem- 
perature, 101" to 104°; radial pulsation fuller and stronger on 
tbe left side than on tbe right. Trephination disclosed arach- 
noid clot. Death occurred before operation was completed. 

Zesions.^Pial liaraorrhagB with clot covering both frontal 
and both parietal lobes; right lateral ventricle filled with b»m- 
orrbagic serous effusion; general hypenemia. 

Oabb CXSIV. Symptoms. — Walking case; ' ns e. 

supervened some hours after apparently trivial nj di 

coverable external lesion; dilatation of pupil Be nd d y 
partial restoration of consciousness; fourth d y d I 
ninth day, stupor; eleventh day, complete un 
Death at end of twelfth day. Temperature on tb 6 t d y 
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103-4°; afterward, 101° to 99°; final observation, 100-8° ; pulse, 
7fi, gradnally increasing in frequency; respiration, 24, 30, 38. 

Leriont. — Tliin layer of pial hfemorriiage whieh covered the 
opposing surfaces of tlie superior median fissure, and spread 
over ieft occipital and parietal lobes to margin of the temporal 
lobe; some blood, also piol, in the left middle fossa; general 
byperfemia and moderate cedem.a. 

Oabb OXXV. Symptotaa. — Unconsciousness which soon 
after admisstun was replaced by delirinm ; no external injury ; 
loss of Qrinnry control; deliriiim constant, of a quiet sort by 
day and violent by night till tbe seventh day. when for some 
hours before death it was muttering, or typhoid, in character; 
mental coDditii>n stupid from the beginning ; patient was at no 
time able to give any accunnt of himself, to respond to a ques- 
tion, or to show any appreciation of bis surroundings. Death 
iVom asthenia on the seventh day. Temperature on admission, 
9(1'2°; rose progreBsively in three days to 103'3°; on the fourth 
day was 101'8°; on the fifth day, 103°; on the sisth day, 
104-8''; and on the seventh day, 101-2° to 107-2°; postmor- 
tem, 107-8°. The pulne did not exceed 100 till lat« in the 

Letiont. — Small laceration in the substance of the posterior 
part of the left frontal lobe; laceration of under part of the 
corpus callosum in its anteriur tliird, and of left lateral edge of 
the torniT anteriorly ; small hnsmorrbape in left lateral ventricle 
derived from the laceration of tbe fornix ; piai hiemorrhage over 
posterioi' part of right occipital lobe, upon its border, beneath 
tentorium, and upon the posterior border of the cerebellum; 
blood finid and moderate in amount; moderate general hyper- 
emia with minnte thromboses. 

OiSE OXXVI. .%mp(oms.— Walking case; UEConaeiousness 
after some hours' intervnl; sterlor; loss of iirinary control: 
vomiting. Temperature, lOl-S" ; rose prugressively to 107 fl° ; 
pulse, 70 to 163 ; respiration, 24 to 46. Death in eleven 

ZestbjWi— Laceration of superior surface of right parietal 
lobe; cortical liBsmorrliage covering whole ri;j;ht hemisphere; 
general hyperemia. 
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I Cask OXXVII. .^yn'/itflms.^Cnconscicmsneas, wliieh soon 

B becHtne profoDiid; normal papils; puli« in a. tew momtints rose 

I from BO to 140; right side of body and right extremitiea rigid; 

B bilateral convalBive movementfl ; rigiit radial pulse fuller and 

I stronger tban the left. Death in eight liours and a half. Tem- 

W peratureon admiaaioQ, 97°; in three hours, 101°; in ais hours, 

r 102-2°; pnlse, 90 to 140 to 13fi; respiration, 20, 18, 21; and 

L jn at before death, 12 and then 7 in ihe minnte, verj full and 

deep, with cyauoEla. 

Letiont. — Small eontnBinn of scalp in left middle parietal 
region diicovered only after post-mortem inciaioD ; tliin pial 
Lseniorrhage, mostly fluid, covered whole anperior and exterual 
eorfaces of both hemispberea aa Far forwanl as the middle of 
the Tronta! lobes, extended in larger ijaantit; over both sorfaces 
and boih borders of the cerebellum, and spread orer the pona 
and mednlla; pia mater intensely bypertemic; smalt contusion 
on inner border of right tempore- sphenoidal lobe, and a larger 
one at left parieto-occipital junction ; brain snbstance generally 
excessively hypertcmic and cedematous, with many small areas 
of local contusion Blled with small hoemorrhages as large as a 
robin shot. 

The essential lesion was laceration of the basic ganglia. 
The right corpus strinti^ was entirely disintegrated and de- 
stroyed ; its rantricular surface only remained, as a ragged 
membranous capsule, of which much had altogether disappeared. 
The laceration extended ante ro-late rally into the substance of 
the right frontal and parietal lobea; it was continued poaterior- 
ly through the taenia semicircnlai'is into the anterior part of the 
optic thalamus. The ventricnlar surface of the left corpus 
striatum was eoutused and marked by small linear lacerations. 
The fornix and under surface ai the eoi-|ius callosum were soft- 
ened and disintegrated. Fluid blood partially filled both lateral 
ventricles, and in the left had broken through the posterior cor- 
nu into the occipital lobe in considerable quantity. 

Cask CXXVUI. Sywipfomd.— I. i, mediate unconscionsnesa 
with some response to extornal irritations, which continued t^Il 
final coma; continued dilatation nf both pupils, which weresen- 
Mtive; t«mporary rigidity ofleft aide; right hemiplegia and hemi- 
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Biuestlieeia, aod right facial paralysis ; restleaeness, wbicb was 
confiiied to the left aide; retemioa of urine; uoua and atertor 
for five hours before death, which occurred in fifty-three hours. 
Six hours before death (he ieft hand became icy cold snd the 
left arm aod foot cool, while other parts of the body retained a 
norma! sarface temperature. At this time the rectal tempera- 
ture was 102-6°; the left aiillary,100'4°; and the right axillary, 
103'2''. In fifteen minutes the temperature in the left axilla rose 
to 101-4°, and in thirty minutes to 102-8°, while the rectal and 
right axillary temperatures remained stationary, The axillary 
temperatures were at other times symmetricaL Temperature 
on admission was 98-D°, and in two hours, 102'2''; in eleven 
hours it receded to in]°, in the nest twelve hours rose to 105°, 
on the second day receded to IIKI'4'', and a few momenta be- 
fore death was 106"; one hour post mortem, 106-2°. The 
pulse gradually increased in frequency from 110 to 158. The 
respiration was never below 30, and was Rnally G6 in the 
minute. 

Ze«itin«.^Contused wound of the scalp over right parietal 
eminence; slight pial htemorrhage over inferior surface of cere- 
bellnm and posterior left occipital border; copious auharach- 
noid effusion and arachnoid opacity in pusterior parietal regions 
most marked on the left side; small hmniorrhsgiu serons effn- 
sion in left lateral ventricle; limited contusion and slight lacer- 
ation in the substance of the fornix posteriiirlj ; excessive gen- 
eral hypeiiemia and (Edema, with a few minute thrombi in all 
parts of the brain. 

Cask CXSIS. Sj/mptomg.— The patient walked home after 
a fall of ten feet, had a single convulsion a few honr» later, and 
was stupid or dazed for Sve days afterward; he then became 
violently delirious, and was admitted to the hospital. At that 
time, no visible external injury^ pupils moderntely dilated; rS' 
dial pulsations bilaterally symmetrical ; posterior Ofrvical mus- 
cular rigidity, and loss of urinary control. On the following 
(seventh) day pupils contracted and muscular rigidity increased; 
one convukiou after admission ; mental condition marked by 
alternations of stnpor, with wild delirinni. No change till the 
eleventh day, when the patient became quieter, and could an- 
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, Bwer a limited number of questions intelligently. On the fif- 
teentl] day tLe pupils became normal, muscular rigidity dimin- 
ished, and urinary control was temporarily regained. From 
the sixteenth day uneonsciousnesa was complete. On the sev- 
enteenth day the pnpils were again contracted, the respiration 
was stertorous, and the face cyanotic ; the tangs became (Ede- 
matous, and death occurred on the morning of the nineteenth 
day. The temperature on admission was 102°, and varied from 
89° to 101°4-, with occasional elevations to 102°+ till the last 
thirtj-sii hours, wheu it was constant at 105'6° ; and half an 
hoar post mortem was 106°, Tie pulse on admission was 132, 
and afterward was naually from 96 to 112. The respiration was 
moderately increased in frequency. Both pulse nnJ respiration 
were finally greatly acoelerateii, 

LesUms. — Oortical hemorrhage, compressing outer and an- 
terior aspect of right frontal lobu, and filling right anterior fos- 
sa. This was dei'ived from a laceration of the inferior surface 
of the right frontal lobe, mainly subcortical, which excavated 
its inferior and outer portion ; cavity as large as a pigeon's egg 
and lined by a thin, chocolate-colored and pultaceous Bubstanoe. 
Small linear laceration upon inner border of left frontal lobe 
and slight contusion of anterior portion of ri^ht temporo-spbe- 
noidal lobe, both npon inferior surface. Opacity of aracljnoid 
membrane; no subaraohnoid serous effusion, and only very 
moderate hyperemia of the brain substance. 

Cask OXSX, Symptom*. — Primary and permanent unooa- 
sciouaness; restlessness; general muscular rigidity; slertor; ir- 
regular pupils. Temperature oa admission, 100°, and at death 
89'8°; pulse varied from 108 to 160; respiration, 32 to 68. 
Death in au hour and a half. 

Legions. — No fiuctnre or lacerations; large fjeneral sub- 
arachnoid and ventricular serous effusion ; general hyperemia 
and excessive cedema. 

GENERAL DIAGNOSIS. 

Before attempting to isolate the several forms of en- 
cephalic injury, I shall recur to two points in their general 
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diagnosis which have been, at least provisionally, eatab- 
liBhed by the analysis of my first series of eases. I refer 
to the pathognomonic value of tcniporatiire in the symptom- 
atology of head injuries as a class, and to the recognition 
of cranial fracture, I shall not enter at length into the re- 
consideration of either subject, since the relation between 
aymptoms and demonstrated lesions previonsly determined 
IB found to still subsist, and the more recent obsercatioos 
have hut confirroed the opinions the study of the elder 
series seemed to warrant. The additional cases have in 
fact not only substantiated but' strengthened the proposi- 
tions which I formulated in the original instance ; this nill 
be suflSciently evident by a airnple refetence to their histo- 
ries ae presented. I shall consider more specifically only 
I the two points in general diagnosis which I have designated. 



In all the cases of the first series but two the tempera- 
ture was elevated at the time of first observation. In the 
present series, which, like the first, includes recovering as 
well as fatal cases, the instances of primary subnormal 
temperature have chanced to be more numerous, but in all 
which survived primary shock subsequent elevation of 
temperature was equally noted. 

In more than seventy-five per cent, of the forty or more 
cases of the kter series in which the earliest known tem- 
perature was subnormal, the patient still suffered from evi- 
dent shock or alcoholic intoxication. It is not inconceiv- 
able or improbable that in them a characteristic symptom 
of shock or of alcoholic poison should have taken precedence 
I of others produced by traumatism. In the cases remaiB- 
I'ing, where no other suggestion of shock or of alcoholism 
I is to be derived from the examination of symptoms, the 
I.W>lQtion of the problem is probably the same. Premising 
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that the earliest manifesiatioDs of injury — those exhibited 
before admission — are most difBcult to learn, it may well 
happen that depression of temperature, often the last "nger- 
ing indication of shock, is all that remains when the first 
record of the case comes to be made. Three of the reaid- 
nal cases were complicated by severe external injury; in 
many others there was free intracranial hsemorrhag'e, as de- 
termined in the majority by necropsic examination, and 
in the others by the escape of blood during life from ear, 
nose, or mouth. Tn one case, in which there was no exter- 
na] hemorrhage, the general conditions indicated its exist- 
ence within the cranial cavity. In all these instances the 
occurrence of undiscovered or unnoted shock is not only 
the rational but more than probable explanation of an 
otherwise inexplicable early depression of temperature ; 
hut whatever may be thought of these exceptional and 
temporary early conditions, all such cases very soon fall 
into line and conform to what seems to be an established 
law — that elevation of temperature is the unfailing mani- 
festation of traumatic lesions within the cranium. 

The character of the pulse and respiration in the ex- 
ceptional instances in which subnormal temperature was 
observed haa not been usually suggestive of general shock; 
in a few cases the one was notably frequent or the other 
markedly accelerated; in general there was little if any 
variation from the normal standard. This requires for ex- 
planation but another application of the suggested law of 
precedence in symptomatology ; it may happen that the 
] respiration reflect for a time the general condi- 
tion of shock, but it is more frequently the temperature 
alone which in the presence of intracranial injury is domi- 
nated by the original impression made upon the sympa 
ihetic nervous system. In all esses, if the patient survives 
a certain very limited period, temperature, pulse, and respi- 
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mtion, like all other syinptoins, are dependent upon the 

! injury which has been suSered, and this ia ordi- 

rily the fact at the earliest opportunity afforded for ex- 

acninatiou. It is suflieient to indicate this law of prefer- 

*ilhout attempting to fathom the conditions upon 

^Irhich it reels. 

I have previously insisted in this relation of tempora 

Bture to general diagnoBis upon the importanee of distin- 

Kguifihing alcoholic coma from cerehral truutna. I have no 

i strenuously asserted the facility, the almost absolute 

[pertainty, with which this can be accomplished, I believe 

le elevation of temperalnre in the one, and its depression 

I the other, have been so thoroughly established as to 

jdemonstrate the sufficieiicy of temperalure alone, without 

ixLernal injury or positive general symp- 

a almost any case in which question may arise. It 



likely 



for doubt 
subject so 

lity a 



B fortunate that the occasional e 
perature in intracranial injury a 
with such general conditions as have little ro 
D diagnosis. I have no reason to revert l< 
^mple in itself, except in the interest of hiiT 
nrotest of the sbocliing abuses which still persist in this 
rd in the accident service of the city. Negligence or 
mpetence still figures in the early history of too many 
f of the serious cranial and intracranial injuries which have 
t a later period come under my observation. There may 
e a fair presumption that a man found unconscious in tbs 
ireet, or delirious in a police station, is simply drunk and 
M^evoid of surgical interest, but it is not so absolutely over- 
Bwhelming as to warrant neglect of ordinary physical ex 
[AiD'nation ; and when a patient with fractured skull and 
Jlicerated brain, whether or not in alcoholic condition, has 
riven admission, it is not creditable to hospital ad- 
ministration that he should be detained in alcoholic wards, 



traDsferred to an asylum for tlie insane, or sent into the 
street to die almost within the shadow of its walls, even in 
exceptional instances. It must be in Bome part due to a 
defect in professionai teaching when hospital assistants dis- 
play such ignorance or indifference in the discharge of pro- 
fessional duty. It is well, therefore, for observers who are 
not public teachers to assume an office, and to direct atten- 
tion to such default if for nobetter purpose than to avert pub- 
lic scandal. 



The diagnosis of fractured skull is not difficult if the 
case be subjected to sufficiently careful examination. This 
is evident in some degree from anatomica! considerations, 
and is illustrated in my £rst eeries of cases. Fractures of 
the vertex can always he discovered by tactile or visual 

venience to the patient, when doubt eitista which it seems 
important to resolve. Fractures of the base in a large pro- 
portion of cases traverse some part of the bone which per- 
mits the escape of blood from the ear, nose, or mouth, or 
tinto the subconjunctival or subcutaneous cellular tissue. 
In fifty per cent, of the eighty-seven necropsies in both 
series in which fracture of the base existed there Lad been 
some form of external hsmorrhage during life ; in more 
than seventy live per cent, of the seventy-eight cases which 
recovered, or in which necropsy was impracticable, there 
had also been some characteristic hsemorrhage, so that in 
62'5 per cent, of the total number diagnosis could be made 
largely from this single symptom. Two of the remaining 
sisty cases presented an equally characteristic serous dis- 
charge, and many others had been recognized by tracing fis- 
sures from the vertex downward into the base in the course 
of operation. There are left scarcely more than twenty 
cases in which this fracture was unknown 'till disclosed 
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at necropBy, and of these, several were brought under ob- 
servation only after the lapse of one or more days^ — too late 
to ascertain whether or not htemorrhage, usually a transient 
symptom, had occurred. In this residuum of cases the 
fracture very frequently extended into the middle or poste- 
rior fossa without reaching the petrous portion, and some- 
times into that bone without iuvolving any part of the 
auditory passages ; fracture through the anterior or middle 
^sa in some instances failed to so implicate the ethmoid 
sphenoid as to establish communication with the nose or 
he anterior fossa the thin orbital bones were 
icaaionally fissured without causing either orbital or ocu- 

hasmorrhage, visible or eoacealed. Yet, with all these 
possibilities of failure of recognition as a symptom, its ab- 
sence altogether, its lack of means of exit, the neglect of 
its early observance, external hasmorrhage was noted in 
nearly four out of five of the whole large number of cases 
which I have recorded. 

I do not think there is the serious difficulty which haa 
been suggested in determining whether such htemorrhage 
is the result of fracture: The local examination of ear, 
nose, or mouth is sufficient to eliminate the most probable 
source of error. Contusions of the face in the ophthalmic 
region may sometimes make orbital or ocular haimorrhage 
of doubtful significance, and habitual epistaxis haa once 

me to hesitate in the interpretation of a nasal hsmor- 

ge ; but it is usually possible iu such instances to give 
,his symptom its proper clinical value. I believe it may be 
practically pathognomonic. I have only once 

id a haemorrhage from the ear to result from a wound 
of the external meatus. 

An occasional escape of brain substance through a 
cranial fracture requires no consideration. The more fre- 
quent instance of injury of a cranial nerve from a fracture 
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passing through its bony canal may be diagnostic if it be 
practicable to fnirlj dctermiae that functioDal diBtarbance 
or abeyance doee not depend upon lesion within the intra- 
cranial cavity. I have recorded in the first series an in- 
stance of facial paralj sis whicli was found upon necropsy to 
have been occasioned by fracture and h»niorrhage into the 
aquaiductus FalJopii, and I have had reason in more recent 
recovering canes to refer the same symptom to similar 
osseous lesion. It is well known that fracture through an 
antei'ior fossa oflen involves the optic foramen. 1 have 
recorded the history of three cases, in which the patient 
survived, where the optic nerve was thus implicated and 
suffered subsequent atrophy with immediate and permanent 
loss of vision. I>r. P. A. Callan has reported nine cases. 
I have no doubt, therefore, that valuable diaguostic infor- 
mation may be afforded by nerve disturbance mechanically 
produced. 

There remains a symptom which T believe to point to 
fracture, and to which I have previously adverted, in the 
esistence of acute localized pain at the seat of injury. I 
hitvti since observed it in a number of cases in which this 
lesion seemed otherwise probable; these often resulted in 
recovery, and, as the indications of intracranial compiica- 
tion were slight, the symptom was unobscured. I quote an 
illustrative case which occurred in my service at St. Vin- 
cent's Hospital : 

A young woman fell from a third-story window to the 
pavement below and was admitted at once, delirious, with 
haimatoma of the left frontal region extending over the 
eye, and with slight subconjunctival hiBmorrhage. She had 
epistaxis, which was repeated the next day, and from which 
she said she had previously suffered ; no fracture was dis- 
covered by incision ; severe frontal headache, confined to 
the site of the htematoma, continned for three days ; the 



mind was clear ; the wound of incision healed at once ; the 
temperature on admission waa 101-4°, rose gradually to 
10.1° on the third day, and then declined to 99° on the 
ninth day ; the pulse on admission was 08, and on the 
sixth day 120. 

The degree and course of temperature in this case indi- 
cated injury of the btain, aad while neither the epistaxis 
nor the ocular hujmorrhage could be positively attribuled 
to fracture, the seveiityof tha blow,8raouiit of local injury, 
and coexistence of brain lesion, gave to my miud a certain 
diagnoBlio importance to a severe localized pain which was 
cerlaiiily not chaiacteristic of simple contusion. T shall have 
occasion to detail in another connection some fatal cases in 
which [he value of this symptom was incidentally verified. 

The symptoms usually ascribed to fracture — as loss of 
consciousness, pupillary chang'e, and others — are leally those 
of encephalic complication, and have only a possible indi- 
rect relation to cranial injury. 

Id assuming ihat fractures are themselves unimportant, 
except for their complications, immediate or remote, I have 
not depreciated the importance of their diagnosis. Frac- 
tures of the vault induce complications, which are relieved 
only after recognition and treatment of the fracture itself. 
Laceration of the brain, wounds of the sinuses, hfemor- 
rh^es, and later psychical disorders caused by fragments 
of bone depressed, can be treated only after detection of the 
primary lesion. Basic fractures are less likely to require 
or admit direct interference; but their appreciation is still 
of moment. The knowledge that fracture exisls may great- 
ly help to confirm the diagnosis of a deeper seated injury, 
and greater certainty in regard to the existence and nature 
of morbid conditions can not fail to increase the possibili- 
ties of successful treatment. The curative management of 
intracranial lesions is still so far unsettled that aid from 
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any quarter, in giving it firmer basis, is fsr from unimpor- 

DIl'FBBEHTIAL DIAGNOSIS. 

When tLe transition is naade from general to special 
diagnosis, and beyond the simple reco^ition of fracture to 
the differentiation of intracranial injuries, difBculties in- 
crease, and these, I have found, are to be encountered and 
surmounted, if at all, with little aid from other than per- 
sonal observations. The literature of the subject, aside 
from the contributions of Prescott Hewitt and von Berg- 
mann, is singularly unsatisfnctory, and the most recent sur- 
gical writers even are hopelesaty confused in their descrip- 
tions of these obscurer forms of injury. There has been 
no lack of tabulated collections of cases, hut tbey have 
been disjointed and heterogeneous, incomplete in historical 
detail, and barren of result for any purpose of useful gen- 
eralization. They have presented a jumble of symptoms, 
lesions, and pathic relations, at once perplexing and discour- 
aging. T limit criticism to methods of culture nhich have 
obtained in the field of traumatism, and have no intent to 
disparage the work which has been done in other depart- 
ments of neiiro pathology. 

I have no hesitation in ascribing this want of precision 
primarily to an erroneous conception of the structural alter- 
ations which such traumatisms produce, and to a conse- 
quent failure to either accuralely define the resultant mor- 
bid conditions or to systematize the symptoms which they 
present. Following an imperfect apprehension of tbe na- 
ture and effects of structural lesions, intracranial injuries 
have been considered largely in the light of theoretical pre- 
conceptions. Mistaken views of both pathology and symp- 
tomatology, strengthened by time and tradition, have ra- 
tained acceptance, or have been formally discarded, only to 
be again practically rehabilitated. Recognition is still given 



to a Lypolhetical disorder which is without pathoJogical 
foundatiun; symptoms are atill grouped under a single 
comjirehensive designation, which result from varied patho- 
genic conditions, and which present as many points of 
contrast as uf simihtude ; fact has been subordinated to 
fancy in order to establish antitheses which are inaccurate 
in every particular ; a comprehensive inflammation of the 
entire cranial contents has been assumed which has no 
basis of truth. Concussion, compression, and encephalitis 
are terms which still hold a place in the vocabulary of sur- 
gical literature. 1 have heretofore considered the subject 
of concussion, and shall recur to compression and encepha- 
litis hereafter. 

In a previona paper, of which this la a continuation, 
and to which I am so often compelled to refer, I detailed 
the traumatic lesions which were revealed in a considerable 
number of necropsic examinations, and made them the basis 
of classification of the morbid conditions which tbey bad 
occasioned. In an even larger number of necropsies ob- 
served since that time parallel conditions have been found 
to exist. As each form of lesion is attended by character- 
istic symptoms, and as no evidence is adduced that symp- 
toms occur independent of anatomical alteration, it is log- 
ical and, I think, essential to recognize groups of symptoms 
under the name of their pathogenic lesion. The attempt 
to classify traumatic or other diseases by their outward 
manifestations is arbitrary, misleading, unphilosophical, 
and contrary to what has come to be accepted as the true 
principle of nosography. It is beyond my province to 
insist upon the proper basis of nosology, which has been 
so learnedly demonstrated and so feliciLonsIy formulated by 
my distinguished colleague. Dr. J. W. 8, Grouley.* 

* Dufoiea of Man — JTo/iimr/adire, Claatficatiim, and Oenesit. Dr. 
Joba W. S. Goals;, Sargeon to Bellevne Hospital, Sew Tork, IKS8 
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These lesions, reafflrmed in brief, are : (1) Intraerauial 
hemorrhages from injury of the bone, brain, or membranes; 
(2) arachnitis, from injnry of the arachnoid membrane and 
pia mater ; (3) lacerations aiid contusions of the brain snb- 
stance ; to which may be added (4) pyogenic parenchyma- 
tous inflammation. 

I omit reference to disorganizing injuries in which the 
brain and its membranes are alike involved; they are 
patent and huve no relation to classification. There is 
another lesion — thrombosis of the dnral sinuses, which I 
have been unable to connect with symptoms. 

The prevalence of errors in pathology and of faulty 
generalizations in symptomatology, together with the in- 
herent force which they derive from prescription, may be 
reckoned extrinsic causes of diagnostic uncertainty. Some 
of the sources of confusion and failure which T indicated 
in a previoua study of head injuries may be regarded as 
intrinsic. In the second class the multiplication of lesions 
in the same case and the apparent iii entity of symptoms 
from dissimilar causes may be counted as most eSicient. 
I believe the " Ariadnean thread" should be sought in the 
study of those cases in whicb the lesion is either simple or 
in which one out of many is primary and of paramount 
importance. The clew once gained, it ought to be possible 
to follow it through the more complicated cases. 



Traumatic intracranial htemorrhages are usually classified 
as (1) epidural, (2) subdural, and (3) cortical or pial. This 
is hardly accurate or complete, though not absolutely objec- 
tionable. No exception can be taken to the term epidural as 
denominative of an extravasation between the bone and the 
dura mater, for it is anatomically correct. The use of the 
word subdural is less felicitous, since the efiuaion is into the 
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arachnoid canity and not between the dura and the parietal 
arachnoid, Ilieniorrhages, again, which occur between the 
visceral arachnoid and the brjiin are belter subdivided so 
as to imply cause as well as location. A more accurate 
classification of hemorrhages, if made purely in accordance 
with location, wouli! be: (I) Epidural, (2) arachnoid, (3) 
subarachnoid; but as the arachnoid variety is merely an 
accidental extension of any subarachnoid hieroorrhage, and 
as the subarachnoid is of composite origin, a better, and I 
believe the best possible, subdivision is into (I) epidural, 
(2) pial, (3) cortical. 

The matter of nomenclature is of absolute importance, 
since pathological exactness is essential to correct diagnosis, 
and a change of established form, always to be deprecated, 
becomes in this instance a logical necessity. 

I at one time beUeved epidural haemorrhage to invaria- 
bly result from cranial fracture. 1 have more recently seen 
three cases in which it was occasioned by contusion from 
eontreeoup. Its source may be either in the diploe or in 
the osseo-dural vascular connection. Pial hiemorrhage ia 
caused by contusion of the pia mater and consequent rup- 
ture of its vessels, while cortical hemorrhage, though occu- 
pying the same anatomical position in the subarachnoid 
Hpaces, is derived from laceration of the brain surface. 
These three hsraorrhages are always primary ; arachnoid 
hiemorrhage, as 1 have stated, is always secondary. It is 
in most cases a cortical htemorThage which breaks through 
the pia and visceral arachnoid ; a pial haemorrhage from 
contusion is not often in sufficient amount to rupture the 
arachnoid membrane, though an occasional instance will be 
found in the histories which I have presented. That blood 
from the oaseo dural vessels may reach the arachnoid cavity 
when the injury at the same time involves both bone 
ftnd dura is evident, but that no epidural hsmorrhago in 



gg THE DIFFERESTTAL pIAQKOSIS OF 

itself bas power to rend the dura seems equally certain; 
the fibrous structure resists while the brxin substance is 
compressed and displaced, even thongh blood is effused is 
enormous and fatal quantity. 

Intracerebral htemorrhage is the result of subcortical 
laceration, or rather a part of it, and therefore not a die- 
tiuctive lesion. 

The difFerential diagnosis of heemorrhage is of special 
impor:aiice, since of all the intracranial lesions it most fre- 
quently admits of operative interference. Its origin and 
location are no less important as constituting a secund fac- 
tor in determining the propriety of operation. 

A casual examination of the cases which I have re- 
corded will demonstrate the exceeding frequency of hamor- 
rhage in all forms of intracranial injury. In nearly sixty 
per cent, it has occurred in sufficient quantity and in such 
relation as to largely iuQuence the final result, and to be- 
come a more or less determinate factor in the genesis of 
symptoms. la one third of this percentage it has been the 
direct and probably the sole cause of a fatal termination. 
It is doubtful, however, if it is ever an isolated lesion. In 
a very large proportion of the whole number it was second- 
ary to laceration, and while this was in itself often insig- 
nificant, the hiemorrhage was none the less profuse and 
the source of both symptoms and danger. In the residue 
of cases, though it was prinoary, it was not unexpectedly 
associated with other structural alterations. The same vio- 
lence which is sufficient to separate the dura from the 
bone, or to rupture the vessels of the pia mater, can hardly 
fail t-o be transmitted to the brain, and its cfiect either con- 
centrated in a local laceration by contrectmp or diffused in 
a general contusion of its eubstaace. A hemorrhage ia 
often regarded as uncomplicated from want of sufficiently 
careful necropsic inspection of the brain throughout its 
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whole extent. There may be no Iseeration nr other ob- 
vious local injury, nnd general contusion ie readily over- 
looked. 

I have but once obaerred in necropsy a huemorrhage 
where the associated cerebral contusion seemed so slight as 
to be unimportant. There are twenty or more cases, how- 
ever, in wLicli hiemorrhnge was the essential lesion, and 
which, perhaps, afford sntficient ground for inductive ex- 
ainioation. There is probably a larger number than I shall 
analyze, but it is impossible to rate them with even approxi- 
Kiftte precision. They include nine epidural hiemurrhsges 
of pia! or cortical origin, of which five had 
leached the arachnoid cavity. If to these are added eight 
which were subjected to trephination, and in which 
the existence and location of hiemorrhage was thus verified 
by operation, and in which no considerable depression of 
bone or other evident complicating lesion existed, the total 
number will be increased to twenty-eight. One of the 
operative cases disclosed both epidural and arachnoid hasm- 
orrhage, and terminated in death; the olliers were all of 
epidural character, and resulted in recovery. 

The symptoms ob-erved were not numerous, and of these 
temperature, when considered with proper regard to its sur- 
rounding conditions, was of greatest diagnostic significance. 
In seven of the necropsic cases it was unrecorded ; in seven 
of those remainiog it was on admission subnormal ; in five 
it was 99° to 99° -h ; and in one, which alao involved slight 
contusion of the corpus striatum, it was 101°. In those 
cases, three in number, in which it subsequently exceeded 
101°, there were notable coexistent lesions of the brain 
substance ; one presented extensive lacerations of the base, 
another extensive general hypere»mia and oedema, and in a 
third, in which the temperature rose from 94° to 102° in the 
eight to ten hours which preceded death, there was impli- 
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cation of a Buppoaed heat center. In ibe operative cases 
the highcBt temperatnre waa 101'6°, and in the only one in 
which it exceeded that degree it reached 102° after the 
formation of a fungna cerebri. I have alreaciy attributed 
the early subnormal temperatnre to shock, and, when the 
patient has survived this condition, I have seen that the 
temperature has been restored with the general reaction. 
In each case in which auhseqaent elevation exceeded 101"+ 
there has been marked general contusion or other concomi- 
tant injury of the parenchyma of the brain. In these 
twenty eight cases, therefore, best fitted for observation, 
the temperature characteristic of hsemorrhage has been 
found to range from above normal to 101° + . 

The one constant symptom in fatal cases was some 
degree of unconsciousness. In the majority it waa pro- 
found, or at least complete, from the moment of injury to 
the end of life. In four others consciousness was primarily 
lost, and, after more or less complete restoration, was 
merged in final coma. In three instances consciousness was 
retained for some length of time, during which the patient 
walked for a considerable distance, and then either gradu- 
ally or suddenly became unconscious. In another case of 
late unconsciousness delirium followed, and continued till 
death occurred. In a final instance unconsciousness was 
primary, but, as in the case just mentioned, delirium fol- 
lowed hard upon it without a period of conscious intelli- 
gence. In the operative cases in which recovery ensued, 
and in which it is fair to assume that the effusion was 
smaller, loss of consciousness was less constant, occurring 
in but half their number. In two the mental condition re- 
mained unaffected, and in one unconsciousness was replaced 
rium; in tliree cases in which it was a symptom, it 
waa very transitory in two, and in one but moderately pro- 
longed. 



F 

I 

I 

^^_ th 

^^H ha 
^^H lei 



TRAUMATH; INTRACRANIAL LESIONS. 71 

The varying phases of imconBciouHness, the diverse 
eymptoraatic uoaditioas with which it is assodattid, and 
the uncertain period of its occurrence, render it impossible 
to accept the traditional espLanation of its existence, that 
it is solely dependent upon a mechanical compression of 
the subjacent brain substance, [t is probable that as a 
primary symptom — as an instantaneous result of injury — 
it is due to general contusion, which is itself an instanta- 
neous lesion. It has been seen in the larger number of the 
fatal cases collated that it has been absolutely the first 
symptom, not only at the lime of admission, but as learned 
at the scene of accident and noted in the ambulance history. 
The effusion of a sufficient amount of blood to act 
chanically requires an appreciable interval. This is 
dent in two of the cases of rupture of the arteria mt 
gea media, in which some hours elapsed before the patient 
became unconscious, and in which the epidural clot was 
found to be of enormous size. There may or may not be 
a restoration of the intellectual faculties between the ear- 
lier and the later lapses of consciousuess. The general 
cerebral contusion may be sa severe that the unconscious- 
ness which it produces will continue till the effusion has 
become sufficient to occasion the same condition as a direct 
result, and one is lost in the other. It is also possible that 
the central lesion may be insufficient to annul conscious- 
ness for the time necessary to the effusion of blood in 
sufficient quantity to act as an immediate stupefying agent. 
This opinion as to the manner in which toss of conscious- 
i in intracranial lesions will be strengthened by 
the wider comparison of cases to be made, in which 
htemorrhage was a contributive rather than an essential 
lesioh, and in the direct study of other forms of injury. 

Much importance has been attached to disturbance of 
the pupils in traumatic hiemorrhage. The cases under 
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preaenl cddb! deration in most iiiEtauces show some change 
in the pupillary condition. It has been unnoted in two of 
those which were fatal and in three of those which were 
aubjecied to operation ; it has been normal in but three out 
of the remaining twenty -three. The pupils in the caaea 
of iibnormity have afforded almost every possible combina- 
tion of dilatation with contraction. In six bolh pupils 
were dilated, the ha?morrhage being in three epidural, in 
two pio- arachnoid, and in one epidural and pio-arachnoid 
combined. In four both pupils were contracted, the haem- 
orrhage being in one epidural, in one pial, in one both 
epidural and arachnoid, and in one both epidural and cor- 
tical. In two the pupil was dilated on the side of injury 
and contracted on the opposite side, the hemorrhage in 
each being epidural; in two the pupil was contracted on 
the side of injury and dilated on the opposite side, the 
haemorrhage in each being epidural and derived from the 
middle meningeal artery ; in three the pupil was dilated on 
the side of injury and normal on the opposite aide, the 
hemorrhage in each being epidural ; in three the pupil was 
normal on the side of injary and dilated on the opposite 
aide, the haemorrhage being cortical in two and epi- 
dural in one. There was no instance of contracted pupil 
on either aide without change in its fellow. In the three 
caaen in which both pupils remained normal the heemor- 
rliage waa epidural in one, pial in another, and cortical in 
tbi: third. The htemorrhages occurred upon every part of 
tbe cerebral and cerebellar surfaces, vertex, and base. 

There a^ems to be no change in the pupils, Hutohiw 
•ouiau Of utherwiee, which is positively characteristic. 
H*rt thirdii of the cases analyzed the hBemorrbage ' 
wUotly or in part epidural, and in two thirds of these a 
we p«I»il or both was dilated ; but as in the agjrregat " 
(fupiikry uliaoges resulted from all sorts of hsf 
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rhflges, their observation can l>e scarcely more than con- 
firmatory of an opinion justified by the collation of other 
symptoms. Their condition as to mobility was scarcely 
more to the purpose ; in the far greater number, whatever 
the origin, location, or amount of hiemorrhage might be, 
they were freely movable. 

The pulse was unnoted in three cases ; it was normal in 
four, in two of which the hasniorrhage was epidural, cover- 
ing the convex surface of a hemisphere, and in two was of 
subarachnoid origin, occupying the inferior octiipital fossa. 
In the larger number of cases it was frequent, and the hiemor- 
rhage, usually large, was of either variety and variously 
situated. In six cases in whch the pulse was slow, the 
hemorrhage was in each instance epidural, and the patient 
profoundly unconscious, and in four the respiration was 
stertorous. In neither the fatal nor the operative cases 
was there any definite relation discovered between the 
character of the pulse and the nature of the heemorrhage, 
or between it and the associated symptoms. 

There is another pulse condition, a want of symmetry 
in radial pulsation upon the two sides of the body, which I 
have found to occur in connection with both haemorrhages 
and visceral injuries, and shall give consideration hereafter. 

The respiration afforded more definite indications. It 

was normal in but a single instance. It was increased in 

frequeocy in two cases moderately, and very markedly or 

excessively in six others, the haemorrhage having occurred 

I Vith a single exception upon the convex surface of the 

brain. In nine cases the respiration was stertorous, and in 

seven of them the hsemorrhage, which was epidural in six, 

Bot only covered, but compressed the cerebral surface upon 

the side of injury or occupied the anterior fossa; ; in the 

' other two it was rapid, accompanied hy cyanosis and pnl- 

rfaionary cederaa, and the htomorrhage covered the pons and 
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to some estent the medulla. None of the operative recov- 
ering caees presented any noticeable deviations from doI' 
mal respiration. 

The disturbance or abrogation of muscular function was 
an occasional symptom, and waB exhibited in accordance 
with established laws of cerebral localization. Paralysis 
occurred in three of the fatal cases and in two of those 
which recovered after operation ; it was hemiplegic in four 
aad paraplegic in one. Muscular rigidity, affecting one 
side or both, occurred in five cases, and general convulsions 
in one which was fatal. In each case some part of a motor 
area was covered by the hmmovrhage, which was indiffer- 
ently epidural, cortical, or pial, and acted as a paralyzing 
or irritant lesion according to its extent and situation. 
These motor disturbances, while of great positive diag- 
nostic importance, are so fre<]uenlly absent that they have 
no corresponding negative value. 

In a single case there was protrusion of both eyes as 
well as dilatation of both pupils. There was found an epi- 
dural clot in the right inferior occipital fossa and an arach- 
noid hfemorrhage which covered both frontal, and the 
parietal lobes as far as the fissare of Rolando. 

Sensory distnrbances were still more infrequent. De- 
lirium was noted in three cases : in one which recovered it 
was primary, and the biemorrhage, aa disclosed by the 
trephine, was epidural and in trivial amount ; in two fatal 
cases it was of later occurrence, followed a previous condi- 
tion of unconsciousness, and was associated, in one with a 
pial hiemorrhage over the right hemisphere and inferior 
surface of both occipital lobes, and in the other with a cor- 
tical hemorrhage covering the pons; in both general con- 
tusion was well marked. Partial antesthesia, irritability, 
and restlessness were observed in isolated cases. 

In order to further test the diagnostic value of the 
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symptoms observed in this limited mimber of leases, I have 
*nslyzed thirty-four others in which, though the associated 
lesions were more Bevere, the hemorrhage was sufficiently 
large, absolutely or relatively, to be a probable source of 
distinguishable symptotna. They present some points of 
■difference which naturally followed from different attendant 
conditions. In the larger proportion of both neeropsic and 
operative cases, in which hsemorrhage seemed to be the 
single source of danger, it was of epidural origin. In the 
present group of cases, in which the brain and its mem- 
branes are more seriously involved, it is with few excep- 
tions essentially pial or cortical. When these parts are the 
seat of excessive general contusion without laceration, the 
pial vessels are naturally the ones most Ukely to suSer rup- 
;ture, and in fact in every such instance the hemorrhage, 
if subdural, was of this character ; in two it chanced to 
be epidural. When the brain substance is superficially 
wounded, the cortical vessels are obviously most likely to 
■be the source of hsemorrhage. It is also inevitable that 
when hfe is prolonged the symptoms of hfemorrhage should 
■be often modified, supereeded, or complicated, by others 
■cbaracteristic of the additional lesions. 

The temperature loses its diagnostic importance. It is 
[generally higher than in the previous instances where hem- 
orrhage was less complicated. In ten cases it ranged from 
105° to lOT'S^ and in twenty-six it was above 103°. In 
the cases which terminated fatally within twenly-four 
hours, which was the limit of life ascribed solely to hoamor- 
jhage, the temperature, as in them, did not usually exceed 
J01°-f- ; in four, however, in which death occurred within 
even less than twelve hours, it rose to 102'2'', 108'8°, 107-8°, 
.and 103°, Subnormal teraperatnres on admission were in- 
frequent. 

Consciousness in these cases, as was noted in those sub- 




jected to operation, was leea uniformly lost tliau when death 
Beemed to result directly from hemorrhage, yet in far the 
larger number its loss was primary, complete, and perma- 
nent. In some it was at first partial, but progressive, and 
eventually complete; in others primary iinconBciousnesa 
merged in delirium ; in a few instances consciousness was 
at first retained, only to be lost at a later period. In gen- 
eral, the results of this examination are confirmatory of 
those obtained from the study of the less complicated 
cases. 

The pupillary condition was less di?ersitied than in the 
cases previously detailed. It -was normal in about the same 
proportion of those in which record was made. There was- 
much more frequent dilatation of both pupils — more than 
twofold ; an equal number in which both were conlracted, 
and consequently fewer instances in which the two pre- 
sented opposite conditions. As before, there wss no case- 
in which one pupil was contracted without change in its 
fellow. When lioth pupils were abnormal the hiemorrhage 
was usually bilateral ; and in unilateral dilatation the hsem- 
orrLage was usually npon the corresponding side ; but iui 
neither instance was the rule invariable. In the two cases 
of normal pupils the hsemorrhage, which was large in each, 
was epidural in one and pial in the other, and in each was- 
associated with important change in the brain substance. 

The pulse when registered was, perhaps, under the influ- 
ence of opposing forces, usually normal. It was occasion- 
ally slow or unduly frequent, but oftener exhibited that 
want of symmetry in force and fullness upon the two sides- 
which I have mentioned as occurring in different forms of 
intracranial injury. 

The respiration was unnoted in a third of the cases, 
and in many of these, which were among my earlier obser- 
vations, it was donbtlesa unaffected, since at that time nor- 
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mal conditions were nnrecorded. If moderate allowance be 
made for snub omissions, the proportion of mixed cases in 
which its frequency was from 18 to 24 in the minute, and 
i without special characteristics, was from 
ne half, while in those in which hiemor- 
! nearly an isolated lesion it was of nor- 
a but a single instance. It was stertorous 
inie proportion of cases as in the former 
i remainiug, in which it was abnormally 
slow or frequent, are necessarily few. 

:ular system again not infrequently afforded 
symptomatic indications. In each instance in which an 
I irregular excitation of functional activity was manifested 
by either clonic or tetanic' contraction the hsemorrhage was 
complicated by cerebral or cerebellar laceration. In others, 
in which muscular power wa.s lost or held in abeyance, the 
complicating lesion was invariably general joutusion. Clonic 
contractions were relatively frequent ; general convulsions, 
while but once observed in the class of comparatively pure - 
hBemorrhagea, and then as merely localized convulsive move- 
ments, occurred in six of the mixed cases. General mus- 
cnlar rigidity in the two classes occurred with more nearly 
equal frequency. These facts are suggestive of the influ- 
ences exerted by different lesions. 

Since, in the group of cases under consideration, the 
hfflmorrhage is in each instance associated with some serious 
injury of the immediate seat of sensory and intellectual 
function, symptoms which depend upon disturbance rather 
than upon simple oppression of the nerve centers are to be 
regarded here as only indirect. Delirium, irritability, or 
restlessness, when of immediate occurrence, and the effu- 
sion of blood is moderate in amount, may be considered 
symptoms of baimorrbage, but only in the sense that a 
pleuritic pain is counted a symptom of pneumonia. It ii 
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■unnecessary, therefore, where direct brain injury is a recog- 
nized fflctor, to investigate such conditions whi)e engaged in 
the study of uncomplicated haemorrhages. 

There are two syniptoms which have been often held to 
be diagnostic of intracranial htemorrhage: these are loss of 
consciousness following cranial injury after some apjire- 
ciable interval, and dilatation of the pupil. This view is 
not well sustained by the statistical facta whicli I have col- 
lated. Reference to either group of cases will disclose 
comparatively few instances in which consciousness was 
lost in the manner indicated. Some change in the pupil- 
lary condition was found to occur in roost of them, but it 
was varied in character and not to be regarded as typical in 
any one of its forms. Various other symptomatic manifesta- 
tions have been suggested as indicative of this particular 
lesion. Some of them, like the dilated and insensible pupil, 
occur often enough to afford corroboration of an opinion 
founded upon other evidence ; others which arc possible, 

• but, in fact, infrequent, are given an exaggerated diagnostic 
importance ; and others still, when they chance to exist, have 
no relation to haimorrhage. The absolute value to be at- 
tached to these reputed pathognomonic symptoms chu be 
only determined by a reference to the results of actual ob- 

rjBervatioDs in such an extended series of cases as 1 have in 
s instance collected. 



In place of a htemorrhage a subarachnoid serous effu- 
sion is sometimes encountered which is not of inflamma- 
tory origin. 1 first called attention two years ago to a 
special contusion of the membranes as the immediate 
tause of traumatic arachnitis. Snch a contusion may occa- 
sion either a simple meningeal hyperseraia, a pial hsemor- 
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hage, a dropsical subarachnoid eerous efiuBion, or some 
grade of meniageal inflammation. 

The ilropsica) transudation is not of freqaent occur- 
rence, and perhaps not easily distinguished from a low 
grade of inflammatory exudation. If it occurs over limited 
areas without subarachnoid clot, and without opacity of the 
arachnoid membrane, or otber ei'idence of the inflamma- 
tory process, there would seem to be little donbt of its na- 
ture. All these conditions rarely concur, but there are at 
least three such instances in my later series of cases, and in 
two of them the very early fatal termination, within a few 
hours only, corroborated the opinion formed from necropsic 
examination. This <Bdema, like simple hyperaemia, is found 
to exist in the presence of more serious organic changes, so 
that it is impossible to connect it with symptomatic condi- 



The impression conveyed by many surgical writers is 
that traumatic arachnitis is of rather frequent occunence, 
and a constant menace in the con vale see nee of all cases of 
intracranial -injury. My personal observation has led 
to a different conclusion. If serous effusions of positive 
or probable congestii'e origin, and a limited number of 
meningeal inflammations which were without apparent in- 
fluence in the progress of other and directly fatal lesions, 
are excluded, there remain but thirteen cases in which 
arachnitis was undoubtedly existent and at the same time 
influential in compassing the final result. These comprised 
six in which the effusion was purulent, and seven in which 
it was serofibrinous, in one of which the presence of the 
Streptococcus pyogenes was demonstrated by cuiture. In 
one of the acute cases the purulent formation was the ex- 
tension of a more profuse pyogenic process along the course 
of a drainage-tube which traversed the brain substance, and 
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in another it was an eqnallj direct extension from an in- 
fected compound fracture which lacerated the meiabranea 
and cerebral cortex. In both, the aymptoma were merged 
in thijse of the primary lesion. The number of cases use: 
ful for purposes of. analysiB is thus reduced to eleven, in 
none of which the inflamniHtory process seemed to be propa- 
gated from a localized injury of the brain or membranes. 
They are too few in nunnber to afford a basis for any wide 
generalization in either symptomatology or diagnosis. 
The course of traumatic arachnitis, however, is not unlike 
that of the idiopathic form, and conclusions are thus less 
dependent upon direct observation than in the aiudy of 
other intracranial lesions. These cases are at the same 
time in sufliciest number to make their analysis important 
and to justify an epitome of their already abstracted his- 

Oase I. Acute. — Primary Bjmptoras referublo to depressed 
fraotnre, subcortical laceration, and general contusion. On the 
second day, patient irritable and somnolent. Temperature, 
103°; bone elevated. Fourth day, temperature, 100°. Fifth 
day, patient delirious, restless, and senpitiva to external im- 
pressions; surface hot, pupils moderately diluted and slow to 
act, and coma which oontinued till death on the eeventb day. 
Temperature varied from 104" -H in the morning to lOS"-)- in 
the evening ; |>ulse and respiration much increaseil in frequency. 

Leai'ini. — Fracture of base and vertex ; lacerations, pial 
haemorrhage, and contusions ol brain and membranes ; purn- 
leut effusion over occipital and posterior parietal lobes on both 
sides, and in inferior occipital fossa of tiie side of injury. 

Cask II. Acute. — No primary symptoms. On saeond day, 
temperature, lOl'fi"; and afterward 09°+ till the tenth day, 
when without the occurrence of inlerveninf; symptoms it rose 
to 101°-H, on the nest day to 104-6'', and afierward varied 
from 103° to 104° -(- tUI the fifteenth day, when it began to rise 
progressively and reached 10T"4° on the sixteenth dny aliortly 
before death. On the tenth Aa.y, eoincident with the risein the 



TRACHATIC INTRAORANIAI. tESlONB. 

temperature, tbe patient beeume restless ami slightly deliriona; 
OD tlie eleveotli da; be Lad u sligbt chill and iiicreat<ed de- 
liriuni ; od the foil rteentb day there was posterior cervical.rigid- 
ity, and on the fifteenth a flight general convulsion. Tbe 
pnpila and respiTBtion were normal, palae was lOi to 112, end 
menial condition sluggish. 

Zeaiani. — Fracture of vertex which was confined to eitemal 
table; parulent effnaion over both frontal lobes, encroaohing 
upon parietal and extending into median fissure. 

Case III. Acute. — Patient in alcoliolio condition; restleas- 
neaa siiceeeded bj atapor, occipital pain, with epigastric pain 
and vomiting. Temperature on admission, 102'0'' ; nest day, 
105°; and third day, lOaS" ; pulse moderately accelerated, 120 
to 84; respiration not above 24, and pupils noroial. 

Lesions. — Subarachnoid serous effosion ; much parulent effo- 
Bion anteriorly upon both sides of the vertex, but mainly upon 
the left. 

In ea^'h of rhe previous instances tbe presence of tbe strepto- 
coccus was demonstrated by culture. 

Cabb IV. Subaeute. — Primary symptoms from subcortical 
laceration and general contusion, which subsided through sec- 
ond and third weeks. Temperature fell to below 100°, and pa- 
tient became nstbenic. Three daja before death be heoame 
unconscious, and the temperature rose to 100"+, and on the 
neit day to 103-8°; then varied from 103° to 104-8°, and later 
rose progressively to 109°. There were alternating periods of 
rational intelligence and of wild delirium np to the time of final 
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Z«9>0n«.^ Subcortical laceration and excavation of an entire 
frontal lobe, and excesslFe general byperiemia; serous effusion 
over all parts of the brain with well marked arachnoid opacity. 

Cask V. Svbacjite. — Primary symptoms of general contusion 
and of lesion of the motor area. Fourth and last week, mental 
apathy replaced by mild delirium; three days before death 
temperature rose from 99° to lCi4°, declined to 100" on the fol- 
lowing day, and again rose to 104°. Death occurred on the 
twenty -eighth day. 

Letions. — General contusion and a small superficial cavity 
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from a local contusion in the leg area of one side; aerouH effu- 
sion oomiireasini;! botlt frontal lobes. 

0a8B VI. Subacute. — Primary symptoms of cerebral injury; 
temperalure (lid not exceed B9°+ for tbe first week, tijen rose 
sndilenly to 103 8° to in3'2°, and afterward Tarieii irregolarly 
from 99° to 104° ; pulse and respirwtion only became freniient at 
the last; mental condition alternately stupid and delirioua from 
tbe beginning. Death occurred in sistflen days. 

Lesions. — Fractnre of the base, laceration of both frontal, 
and of t'ue teraporo-spbennidal lobe ; anbaraobnoid clot in occip- 
ital region ; general serous effuaion witb arachnoid opacity. 

OiSB Vll. Svbaetite. — Primary symptoms from cerebral 
contuaion wliioh continued ihree weeks. Temperatnre in sec- 
ond and tbirf weeks, US'S" to 99°+, with progreseive mental 
improvement. In tlie fourth week tbe mental condition de- 
terioratud. On the twunty<third day, temperature, 1U1°; in 
tbe fonr days following it varied from 98-5° to 101 6°, and the 
pulse was treqiient ; on the twenty-aeventh day, temperature 
rose from 100-6° to 106-0° without remission, and iu tbe right 
axilla was from half a degree to a degree and two teiitha higher 
than ia tbe left ; on the twenty-eighth and last day it was 108°, 
and the pulse, previously frequent, was from 54 to 74. The 
respiration was accelerated during the last two days, and the 
patient became irritable and restless. 

ieoionn.^Fracture of the Lase, several necrotic contasions 
apon the snperior surface of tbe prefrontal lobes; general con- 
tusion witb cedeina ; and general aerous eSusion over superior 
and lateral aarfuces of the brain. 

Case VITl. Suhaeute. — Primary symptoms from parenchy- 
matous injury. Temperatare normal from sixth to ninth day, 
and afterward much of the time snbnornia! till the thirteenth day, 
when a severe chill was accompanied by an elevation to 101° + . 
A second chill on the nineteenth day was followed by a progress- 
ive riso of temperature to 105'B° at death on the twenty-tirBt 
' day. After the second cliill the patient grew mentally sluggish 
and became weaker; poise and respiration were frequent. 

Letiont. — General contusioTi of the brain witb tedema; 
sub-cortical laceration of u Irontol lobe ; and serous effu- 
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sion B-ith oraelinoid opucitv over superior mid latiTal cerebral 

CisK IX. Subacute. — Priiiiarj symptoms, tliose of genera] 
contusion, followed by iin intercurrent bronchitis. On the 
thirteenth day, occipital heudscbe, which became general; 
BOTnnoieDOe and irritability ; temperature, 101° to 104°, aud on 
the eighteenth day, 1UG°, triCh delirium and post- cervical 
rigidity ; later, increased delirium and Bomoolence. with symp- 
toms referable Co impjicalion of cranial and spinal nerves ; pro^ 
groBHive emaciation; lack of urinary and fajoa! control; ra|)id 
and inBuffioient respiration ; unconsciouBnesa and death on tb» 
thirty- first day. Temperature from 100° to 104° ; pulse, 64 to 
BO; axillary temperatures variable, and when unsym metrical, 
more frequently half a degree higher on the side oppoiitr origi- 
nal ininry. 

Lesions. — Fracture of the base, thrombi in the lateral 
sinuses, general contusion of ihe brain with (oderaa ; tarl)id scroos 
effusion in the ventricles and at the base; thick membranona effu- 
sion over the pons, medulla, inferior surface of the cerehellam, 
and in tlie tissure of Bylvius; fornix much softened, and trivial 
laoerations of one tennporo -sphenoidal lobe. The Slreptacoeeua 
pyogmen was discovered in cultures of the membranous effusion. 

Uabe X. Subneute. — Primary symptoms of general contu- 
sion; im consciousness which merged in l^nal eonia; restless- 
ness; pupils widely dilated but responsive to light; nrine re- 
tained; left aide temporarily ri^d; right side paretic; pulse 
and respiration continuously frecjuent ; temperature on admis- 
sion normal ; subsequent variationa: 102'2°, 101°, ]01°-(-, 102°, 
105°, 104'' -H, 102''-i-,I00° + ,101°-|-,]02''-H. 103° + , 106°: one 
hour post mortem, lOG'S". The aiillary temperatures were 
symmetrical for forty-eight honra ; then, with a rectal tempera- 
ture of 102-fi°. temperature in the right axilla waa 103 2°, 
while ill the left it was 100-4° ; and at liftoen minutes' intervals 
01-4° and 102-8° in the left without change in the 
ri([lit. Al this time the left upper extremity and foot were in- 
tensely cold to the touch, Death occurred in fifty-three hours. 

ieiiony*.— General contusion with cedema; laceration in 
ibstanoe of the fornix ; imall pial hamorrhage upon the in- 
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fprior surface of the oerebellnm; small hfemorrhagic aeroQs 
«ffLisioa in oDe lateral ventricle, and large serouB effiiBion with 
Arachnuid opacitjr' over tlje oocipitol and poaterior portion of 
the purielal lobes. 

Oasb XI. Aettte.—Prmary symptoms of fractured baae ; 
temperature higli from the first dnj; from 104°+ to 105'6° till 
fajirth and fifth days, when it receded to 102*8° to 101°, and 
again rose to 104°+ to 105°+ on the sixth and seveulh days; 
mnsunlar twitohings of the right side of the body and left hemi- 
ple;^a and homianffistbeBift on the sixth dnyi general convul- 
sion be^nning on the right side preceded death, which occurred 
■on the seventh day. 

LesioTii. — General aubaraohnoid purulent effusion nioet 
copious over the left frontal lobe below the origin of the frao- 

It would seem impossible to determine a priori the cir- 
onmstances under which an arachnitis is likely to follow 
meningeal injury. The alcoholic habit existed in but a 
minority of cases, the previous constitutional condition was 
often unimpaired, and the age ranged from early youth to 
past the middle period of life. The coexistent lesions were 
diverse, and had no obvious relation to the changes which 
the membranes had suffered. Fractures of the skull, cor- 
tical or subcortical lacerations, htemorrhages, or notable 
general contusions were variously discovered upon necrop- 
Bic examination. Some deg-ree of meningeal implication is 
probably almost invariable in intracranial injuries, but these 
cases fail to afford a clew to the immediate conditioni 
which occasionally favor the development of arachnoid in- 
flammation. The time of invasion was equally uncertain ; 
it was in some instances immediate, and in others delayed 
for weeks after the reception of the injury. The interpreta- 
tion of symptoms had therefore to be made without mate- 
rial aid from considerations of time or circumstance. 

In three cases the arachnitis was primary, in another 



its initial symptoms were so insidious as lo fail of recogni- 
tiou, and in the remaining seven its invasion was late and 
sharply dejned. In the larger uumher, which may be con- 
sidered typical, the course of aymptoms referable to com- 
-plioating lesions was interrupted by a dialinnt and some- 
what sudden elevation of temperature accompanied by an 
evident change in the general condition of the patient. He 
became irritable, restless, delirious, or somnolent, and in 
one instance suffered a seycre cliill, though the eSimion did 
not prove to be of purulent character. The snbsequeat 
range of temperature was erratic. It was marked by 
variations from day to day or from hour to hour, not usual 
in other intracranial lesions. The arachnitis was so con- 
stantly associated with other grave structural alterations 
that it is impossible to demonstrate its exact relation to 
temperature, but if my observations in these few cases 
which were capable of verification may be supplemented 
with others made in recovering cases which I had reason 
to believe were arachnoid intlamraations, I should infer 
that this variation was characteristic and ranged from 
101°+ to 104''-(-. In the majority of verified fatal cases 
the temperature immediately before death was from 105°4- 
to 109° ; hut in each some lesion of the brain substance ex- 
isted in which a very high temperature was to be expectod. 
In one e:iceptional case without such complication, in 
which it reached 107'4°, the effusion was purulent. 
Whether or not these fluctuations of temperature are due 
to a secondary implication of thormotaxic centers situated 
in the cerebral cortex, as suggested by Hale White, is im- 
material in a study of symptoms as related to diagnosis. 

After the invasion, and aside from peculiarities of tem- 
perature, the progress of the diseases was especially char- 
acterized by continued raanifestations of cortical irritation. 
Some grade of delirium persisted in almost every case, and 
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ritability, or ettreme sens! 
nal impressions was ofteo m&rked long after c 
was finally losl. Geucval or post- cervical muscular rigid- 
ity, in one instance a slijjlit general convulsion, and in an- 
other a chill, wore further indications of nervous excita- 
tion. They all, with the exception of the case of basilar 
inflammatioQ, terminated within tlie week, and rather 
from asthenia than from coma the result of pressure. The 
pupils were oftener normal than -otherwise, and the pulse 
and respiration failed to reHect the existing inflammatory 
process; moderate aceeleraCion of the pulse and very 
slight, if any, increase in the frequency of respiration 
seemed to be the usual conditions. It can not he said that 
there was any sharp contrast in symptoms which indicated 
the character of the effusion. Id one of tlie acute cases 
there were classical symptoms of sthenic inflammation, but 
there was no chill ; in another, which began with a chill, 
the subsequent symptoms were no more pronounced than 
is common in the subacute form ; while in the third and 
last, the invasion and progress of the inflammation were 
remarkably insidious. 

The question of infection is uncertain. There was 
fracture of the vertex in two of the acute cases, and a 
Bcalp wound in the third ; and in the case of basilar arach- 
nitis, in which the Slreptoeoccus pyogenes was discovered in 
a large sero- fibrinous effusion, there was a fracture 
through the internal auditory canal and rupture of the 
tympanum. There was no more than a possibility of di- 
rect infection in three out of the four; the wounds were 
maintained in an aseptic condition, and in the absence of 
an evident pyogenic process there was no proved patho- 
genic relation between the external lesion and the character 
of the interna) inflammation, and no good reason to assume 
tliat it existed ; if in the fourth case the access of the pyo- 



genie germ is more readily comprehensible, the general 
history is better interpreted ^pon the sapposition that its 
development was in the usual course of idiopathic secondary 
serous inflammations in proloiiged disease, with the added 
predisposition derived from a previous local contusion. 

I am indebted to the courtesy of Dr. H, M, Biggs for 
notes of eight nnpubliahed cases of infective purulent 
arachnitis which were not of traumatic origin, They ex- 
hibit the same irregular fluctuations of temperature and 
the same varied manifestations of cortical irritation which 
were observed in traumatic cases of either form which I 
have collated. They are of interest here as confirmatory of 
the proposition that the symptoms of arachnitis are not 
necessarily modified by its cause or grade. 

It is clear from this analysis of meningeal htemorrhages 
and inflammations that the attempt to cryEtallize their 
syraptoms with those of depressed fractures, and to formu- 
late in a single word — compression— a resulting condition, 
is futile and misleading. It is no more defensible than a 
former practice of grouping organic diseases under the 
common name, dropsy. These several results of cranial in- 
jury indicate entirely diflereut pathic conditions, and their 
external manifestations are more marked in their differences 
than in their resemblances. Even the cerebral compression 
which they are supposed to characteristically produce is in 
the majority of cases absent or replaced by a still more 
charact eristic irritation. When it is further attempted to 
diBcriminate these artificially consolidated lesions from in- 
juries of the brain substance by antithetical tabulations of 
symptoms, the possibilities of error are arithmetically in- 
creased. It is practicable from an examination of the 
cases which I have cited to demonstrate the unreliability, 
both positively and negatively, of each assumed individual 
diagnostic symptom in any one of the tables which are 
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scattered through surgical text-booka. The importance of 
a atatemeut wlucli I havi; previously made that a proper 
classificatioD of morbid conditious must be based upon 
structural alterations, and tbeir diagnoBis established by 
careful analysis and comparison of resulting symptoma, ia 
warrant for its repetition. The diaguoaia of fractures, 
meningeal haemorrhages, and meningeal inflammations from 
brain lesions in the manner to which I have excepted fails 
in both particulars. A defective classification has been 
supplemented by an inaccurate analysis of symptoms, and 
faulty generalization has reaulted in prevalent confusion. 



The injuries which the brain maysuffflr are general and 
local : a diSiised contusion or a limited lesion, which may 
be either a contusion or a laceration. The analysis of 
cases which I have made demonstrates the exceeding fre- 
quency of visceral lesions. I have intimated the probabil- 
ity that some degree of general contusion always esista in 
intracranial injury, even though some other lesion may be 
paramonnt. At the time of my earlier observations it was 
only noted when its evidences were strikingly apparent, 
and even at a somewhat later date only when they were 
more than ordinarily well pronounced ; yet with these 
limitations it will be found recorded in more than fifty per 
cent, of the total number of cases. Local contusions, on 
the contrary, have been of comparatively infrequent occur- 
rence, while lacerations have been discovered even oftener 
than well-marked structural alterations of a general char- 
acter. Meningeal contusion, independent of recognized 
visceral injury, has been encountered in but three inetancea, 
in each of which a fatal arachnitis resulted. Epidural 
hwmorrhage, in which the effects of violence inflicted upon 
the cranium had not been extended to the brain, has not 
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been once disclosed. Some implication of the brain, there- 
fore, may be regarded as practically assared \n all cases of 
cranial injury. 

In the study of brain lesions it is necessary to deter- 
mine not only the symptoms they may have in common, 
but if possible the existence of others characteristic of in- 
dividual fonns. 

1. GbnkralContusion.— Notwithstanding the very con- 
stant occurrence of general contusion, it so rarely terminates 
fatally when uncomplicated by other structural changes that 
opportunity for observation of its distinctive symptoms is 
much more limited than in cases of htemorrhagea and arachni- 
tes. I am enabled, however, to present six cases in which no 
concomitant lesion existed, or in which, if present, it was so 
trivial that it may be fairly assumed to have had no influ- 
ence in the production of symptoms. In one there was ab 
Bolutely nothing beyond the genera! contusion ; in twt 
there were alfio limited and non-infective dural thromboses 
in another there was a single small extravasation into ac 
optic thalamus, and in the other two there was a slight cor 
tical laceration and correspondingly unimportant cortical 
hiemorrhage. In all there was a more or less intense gen- 
eral hypersemia, which was sometimes more strongly pro- 
nounced in some particular region, as anteriorly, posti 
riorly, at the base, or in one hemisphere, than elsewhen 
In three cases the pia was notably engaged ; in three thei 
was well marked or even excessive general cedema ; in fou 
thrombosis of the minute vessels, which generally charac- 
terizes contusion, was a pronounced feature. I regard the 
last* mentioned condition as a manifestation of ronliiaion, as 
it is habitually absent in the hypersemia of idiopathic tiis- 
eaae, PnOctate extravasations were less numerous than ia 
usnal in the more frequent instances in which hyperiemia 
is associated with laceration. In those cases in which 
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B long deferred, the absence of inflammatory pro- 
•cesses was verified by microscopic enaraination made at the 
time of necropsy. 

The analysis of symptoms in the sin cases ia onsatis- 
factory. Tiie few connecting links which measurably 
held together the cases of hnemorrhage or arachnitis have 
no corresponding representation. There was no uniformity 
■either in the occurrence of individual symptoms or in their 
course or termination. In the single one which was abso- 
lutely uncomplicated there was no loss of consciousness at 
any time, till its linal lapse from asthenia ; in all the others 
it was primary and in three was permanent. There is no 
other individual symptom which occurred in more than 
half the cases cited. The pupils were dilated, contracted, 
or normal ; the pulse and respiration were variable. It ia 
true that delirium, mental irritability, or apathy, combined 
■with muscular rigidity, convulsions, or some degree of 
paralysis, occurred in each instance save one, and in that 
-one a profound coma from the beginning held in abeyance 
all mental and motor functions; but the time of their ap- 
pearance and the method of their combination had no con- 
formity to rule. Headache, persistent vomiting, and per- 
forating ulcer of the cornea were isolated phenomena, and 
in one protracted case dementia preceded death. 

The temperature again probably affords the earliest 
indication of the intracranial condition. It was never sub- 
normal on admission, and was never more than moderately 
elevated ; in four cases out of five it was from 99° to 1 00° ; 
in the fifth it was 101° + , as it was in the sixth, in which 
not recorded till the second day. Its subsequent 
was in general progressive, and with one exception 
attained a high degree before death ensued. Recessions 
were observed only once or twice in two cases which were 
considerably prolonged. 
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It is not difficult to comprehend the reasons for the 
diTeraity of symptoraa, or for their irregular development, 
in view of the comprehensivcQesH of the lesion and its 
different degrees of intensity in diSerent regions. The 
observation of the fact of regional variations is not 
limited to the comparatively few necropsies in which nn- 
complicated general contusion has been found to exist, but 
is even redundantly confirmed in the far greater number in 
which death has resulted From ba^morrhage, arachnitis, 
or extensive laceration. It is not unusual in case of a 
contusion which involves the entire brain to find that 
its structural evidences are emphasized in one hemi- 
sphere or in certain lohes or in certain regions ; it may be 
in the cortex, the basal ganglia, or elsewhere. It is not 
more unusual to find in a largely diSused contusion that 
some part, as the cortex, one hemisphere, or the cerebel- 
lum, has practically escaped. All the characteristic struc- 
tural alterations arc alike subject to localization. The post- 
mortem inspections of the brain which I have directed have 
demonstrated also the instability of the parenchymatous 
serous exudation ; this not only gravitates to dependent 
parts, but can often be freely expressed by the hand after 
section has been made. The d ropsical etf asion moves through 
the brain substance with the same certainty, if not with the 
same celerity, that it does through subcutaneous cellular 
tissue. There is no more reason to question the fluctua- 
tion during life in the amount or position of serous trans- 
udation or in the intensity of hyperaemia originally eatab- 
iished by violence, than there is to doubt their often 
progressive increase or diminution. The punctate bpemor- 
rhages into the brain substance are, of course, not subject 
to change, but I beliere them to be less influential in the 
modiflcation of symptoms than the conditions previously 
described. 
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TLese considerations seem sufficient to account for the 
wide variations noted in aymptoraatology. It is unneces- 
sary to review the cases which illustrate the tlependence of 
syinptome of cortical irritation upon cortical contusion of 
the vertex, or of pressure symptoms upon excessive general 
subcortical hyperemia and ledema, or of various other 
combinations of symptoms with stnictural changes. It is 
quite possible that wider observation may further illumine 
the invasion and march of symptoms, but as these must 
continue to depend upon unstable conditions they are not 
litely even then to become fixed elements in diagnosis, 

(2) Limited CosTuaioN. — The distinctly limited form of 
contusion as distinguished from laceration demands but biief 
consideration. In the occasion al instances in which it occurs 
in scattered areas through the centrum ovale it can afford do 
indications separable from those of a modified general lesion. 
In its more usual form, in which it is confined to the cortex,, 
it differs from laceration only in the extent of local injury 
to tissue, and the character of the symptoms will not be 
further influenced by the fact that the injury is a bruise 
rather than a wound. It is rarely a fatal lesion, and its ex- 
istence is likely to be marked by the coexistence of others 
of greater magnitude or severity. It has been noted in but 
fifteen of the necropsic examinations which I have made, 
and in none of these had it appreciably contributed to the 
fatal result, and in but one occasioned recognizable symp- 
toms. Ill the exceptional instance there had been no rea- 
son during life to suspect that there was a limited contu- 
sion rather than laceration. 

(3) Laceration. — I have expressed a doubt whether ia- 
oetation of the brain occurs without some degree of contusion. 
I may add that a resultant cortical hemorrhage, usually pro- 
portionate to the extent of local injury, and often sufficiently 
large to have an intrinsic value in the development of symp- 
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tomE, IB almost certain to exist as a complicating condition. 
I have failed to recognize one or both of these attendant le- 
sions in but few instances, and from the time I began to record 
the full results of necropsic inspection, the accessory lesions 
as well as those which I regarded as eesential, I have found 
the rule to he practically absolute. It is probable, how- 
ever, when post-mortem indications of general injury are 
not pronounced, and laceration is extensive, with no more 
than moderate cortical hiemorrhage, that ihe significant 
symptoms have been derived from the local destruction of 
tissue. 

I have collated ten cases in which laceration has been, 
considerable, and iu which cortical hemorrhage and general 
contusion have been apparently insufficient to be aymp- 
tomatically important. They include both cortical and sub- 
cortical injuries, variously situated upon and beneath the 
several surfaces of the brain, and have involved both local- 
izing and non localising ajeas. 

Consciousness was ordinarily lost in the beginning, 
though in two instances there was simple obscuration of 
the mental faculties, and in one consciousness was retained 
and the mental condition was unimpaired. Delirium very 
generally followed, often characterized by restlessness rather 
than by violence, or accompanied by fixed delusions. In 
one rather lengthened case there was a single delusion in 
which the patient never faltered, even at times when his in- 
tellectual poise was otherwise undisturbed. The subse- 
quent progress of the case, when death was not an early 
termination, was likely to be marked by evidences of men- 
tal decadence. . Irritability, convulsions, loss of fiscal and 
urinary control, were not infrequent symptoms. The pupil- 
lary condition was variable, as previously noted in hemor- 
rhages, and, with the characters of the pulse and respira- 
tion, will be made the subject of later consideration. 
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The examination of temperatures is quite !is instnictive 
as in any of the conditionB pre^usly studied. In two iu- 
stances the temperature was not recorded; in tlie eijibt 
cases remaining the record is worthy of reproduction in 
brief: 

Cage VI. — 103° on admission; 103° in five hoiirs, and 
progressive rise to 106'2° at death in twenty-four hours. 

Case XK. — 101° on admission; 104-8° in forty-eight 
hours and for seventy eight 'hours afterward; 101°-|- to 
102° -I- for next ensuing forty-eight hours; and 107° + at 
death in seven days seven hours. Rise progressive. 

Cane XXI.— \ 04-8° on admission, after eighteen hours, 
and death in twenty-six hours. 

CoseXi/F.— 98" on admission; 103-6°; 104-6°; lOee" 
half hour ante mortem ; death in nine hours and a half. 

Cose Z/Z— 98-6° on admission; 104-7° in five hours; 
103-8° to 103° on second and third days; 101° to 99° on 
fourth and fifth days; flB-S" to 101-8° till the end of the 
twentieth day ; 102-4° on the twenty-first day ; 105° on the 
twenty-second day ; 97-6'' before death on the twenty-third 
day, 

Case LIX. — 99-8° on the first day; 104-6° on the second 
day ; 103-6° on the third day ; 103-2'' on the fourth day ; 
107° to 108-2° on the fifth day. Death. 

Case LXXIII. — 99-2° on admission after twelve hours; 
103-8° ; 104° in artieulo mortis ; 106° half hour post mor- 
tem. Death in ten hours. 

Case C. — 100° on admission, thirtieth day ; 104°+ to 
102° from thirty-first to thirty- fourth day ; progressive rise 
to 107-6° at death after operation on thirty-sixth day. 

These temperatures call for little comment. Their re- 
markable primary elevation, following recovery from shock, 
and in early fata! cases their rapid and progressive increase, 
sometimes continued even after death, with in general only 
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brief and unimportant recessions, arc ia such contrast to 
what has been observed in haemorrhages, meningeal in- 
flammations, or even general contiisioriB, that they are suf- 
ficiently striking phenomena Lo at once challenge and arrest 
attention. In a single instance in whieh in the last hour* 
of life the temperature became subnormal, the exceptional 
fact ia probably explicable by the asthenic condition finally 
indnced by an advanced necrotic process. 

A more comprehensive, and at the same time more ac- 
curate, eonception of the syrnptoms due to laceration may 
be obtained from a review of the mucli larger number of 
cases in which limited destructive lesions are altended by 
other anatomical changes, perhaps equally important. It is 
only necessary to exclude those symptoms which have been 
found to be referable to eact of the attendant lesions as 
they have occurred elsewhere in comparative isolation. 

I have subjected to analysis forty-two cases of this type, 
in all of which the laceration has been distinctly marked, 
and in most of which the history and necropsic record have 
been fairly complete. An occasional case has been ad- 
mitted to consideration in which historical detail has been 
lacking, but in which some characteristic symptom has 
been strikingly displayed. The region of the brain in- 
volved or the natare of the complication has not been 
regarded. 

The primary loss of consciousness which liaa been ob- 
served to precede the development of positive symptoms in 
the history of each variety of encephalic injury, and of 
each combination iu which they have been heretofore pre- 
sented, could hardly fail to cliaractcrize this series of com- 
plicated cases in which no new form of strnctural alteration 
exists. Variations in its degree or persistence, which have 
been noted in connection with other lesions, equally occur 
in the train of lacerationa whether simple or complicated. 
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The negative plieDomena, if such a term is permisaible, are 
iodistingaishable if not identical, whatever lesion or lesions 
may he afterward discovered. This is readily coniprehen- 
aihle upon the assumption already made in case of hsemor- 
rhages, that some degree of general contosion attends all 
other intracranial injuries, and that to it, in conjunction 
with possible general shock, the immediate effect of trau- 
matism ia to be referred. If life is prolonged', the primary 
morbid condition will be replaced or supplemented after a 
variable period by the characteristic symptoms of the eo- 
eaistect lesions. In cases in which consciousness has been 
retained from the first, as occasionally happens, the mental 
condition is often peculiar; it is hot that of partial con- 
sciousness or of stupor, but rather of blunted perception. 
The patient seems lethargic, and, if suiJicientlv roused, ap- 
parently comprehends simple questions in a dull way and 
with effort; but the effort is quite likely to fall short of his 
making answer; he feels and sees, hut scarcely thinks. 
From this condition he may immediately pass through 
somnolence or complete unconsciousness into comn and 
death, or he may at once regain Iiis mental equilibrium. In 
a considerable number of instances, in place of this direct 
Bolntiou of a psychical problem, a new series of mental 
phenomena are interposed between the primary uncon- 
sciousness, or the condition of lethargy to which I have 
referred, and ultimate recovery or death. 

In the previous paper upon injuries of the head I 
sketched in outline certain manifestations of mental dis- 
order which 1 attributed to the general class. I am con- 
vinced from further observation and more careful analysis 
that their significance in symptomatology should have been 
restricted to injuries of the parenchyma, and mainlv to such 
of them as were of the limited and destructive variety. I 
<ke of these mental aberrations as of no more than 
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" rather frequent " occurrence, but when restricted to their 
proper place, as indicative of the lesions which they really 
repreeent, they become more nearly patliognoraonic ; they 
exist in some degree, or in some combination, in a very 
large majority of the cases which survive the initial stage. 
I have seen no reason to materially modify the picture 1 
then presented. In a typical case, delirium of some grade 
or character follows or precedes restoration to conscious- 
ness ; it may he violent and simulate the alcoholic form of 
mania, but oftener the patient is simply restless, excitable, 
incoherent, or perhaps inarticulate in speech, his mind dis- 
tracted by fleeting fancies, yet amenable to control. A 
little later he may recognize his friends, converse intelli- 
gently and coherently, and during the day and upon cur- 
sory examination appear quite rational, though still delirious 
and requiring mechanical restraint at night. He has de 
:, fixed or transitory, and his memory is defective or 
entirely wanting in regard to circumstances or occurrences ■ 
which preceded his restoration to consciousness. He has 
perhaps no knowledge of his place of residence, occupation, 
or family; hut whatever else he may remember or forget, 
he is usually absolutely oblivious of all the circumstances 
attending his injury, and has no apprehension of bis pres- 
ent surroundings. His nocturnal delirium may soon disap- 
pear, and eventually, after the lapse of weeks or even 
I mind may hecome clear, his memory he re- 
stored, and his recovery complete. In a certa,in proportion 
of similar cases the termination is less fortunate, and some 
degree of permanent dementia remains. In many others, 
unhappily, the mental horizon never brightens after the in- 
ception of delirium, or, if at all, for a brief time only, and 
death is not long delayed. In another type of mental dis- 
order a condition of apathy or hebetude follows active de- 
lirium, and is likely to be merged in final anconsciousness. 
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In still other cases delirium is of a mutteriug character 
from the beginning, or from an early stage, and is accom- 
panied by stupor. The occasional instances in which de- 
lirium, like absolute retention of conscionsaess, occurs as a 
primary condition probably concern the complication, gen- 
eral contusion, rather than the laceration. 

It may be worth while to call attention to the frequent 
want of correspondence observed between the severity or 
mildness of the invasive psychical symptoms and the final 
outcome of the injury. A violent commencement has not 
always involved an answerable sequestration, and so too a 
good beginning has sometimes made a very bad ending ; 
but in either instance failure to forecast the future does 
not necessarily imply inability to recognize pregnant 
symptoms. Practically the existence of the lesion has 
been as legibly stamped upon the histories of such 
cases as upon those which have run a more conventional 
course. 

There is a peculiar irritability or sensitiveness to exter- 
nal impressions which I have noted as of frequent occnr- 
rence, and have ascribed to cortical injury. It is an exag- 
gerated response to trivial irritations and disturbances 
which seems due less to cutaneous or muscular hypertes- 
thesia than to an abnormal excitability of the emotional 
centers. Great vexation and impatience are often manifest- 
ed from slight irritation, even in the last hours of life 
when the patient has remained motionless and apparently 
unconscious for a length of time. 

Aside from symptoms connected with the perceptive 
and intellectual centers, loss of control over the bladder 
and rectum is of first importance among general indica- 
tions. It is impossible to estimate its numerical frequency, 
for if these receptacles are empty at the time the brain in- 
jury is inflicted, and if, as often happens in recorded cases, 



life is afterward measured by liours or minutes even, this 
diagnostic point is necessarily lost. If SQch explicable 
cases are excluded, it may be said to have been very gener- 
ally observed in the clinical studies of laceration which I 
have made, though it has sometimes failed of record. It 
has been equally noted in the absence of any form of 
paralysis, and when coDsciouBness has been retained ; and 
though some form of mental impairment may have always co- 
existed, the same loss or aberration of mental power when 
due to other lesions has not been characterized by this par- 
ticular functional incapacity. The lacerations have been 
both cortical and subcortical, and have involved all the 
lobes and all regions of the brain, so that the direct cause 
of this lack of control would seem to be any wound of the 
parenchyma, whether or not it may be ultimately traced to 
some special center. 

Convulsions have been of comparatively frequent occur- 
rence in the fatal cases. I recall but one instance of sub- 
sequent recovery in which laceration was fairly inferential. 
In the fifty-two cases upon which thus far conclusions have 
been founded there were general convulsions in ten, con- 
vulsive movements in three, and general muscular rigidity 
independent of meningeal inflammation in two. This is 
largely in excess of the proportion of cases in which this 
symptom occurs in heemorrhages, of which it has been sup- 
posed to be cbaracterisUc. I have never known it to fol- 
low simple general contusion even when of marked sever- 
ity, I believe the palhic condition upon which convul- 
sions depend to be disti aguish able by certain peculiarities 
in their manifestation. In hsemorrhages they result from 
compression or concomitant injury of the recognized motor 
area. In the thirteen cases enumerated in which they fol- 
lowed laceration, the seat of injury was usually in the fronl^ 
al or temporo-sphenoidal lobes, or in both together ; in 
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eJiceptiona! inatttnces, tte optic thalamns was lacerated 
oe, a parietal lobe was wounded by a fragment of bone 
in old infected compound fracture in the other. Tf 
oine casea there were additional lacerations of other 
lobes, they were of secondary importance and distant from 
motor centers. It is obvious that when convulsions re- 
sult from an intracranial htamorrhage which has relation to 
motor centers, they are likely to be preceded or accom- 
panied by paralysis, as in my own cases, or in three recent- 
ly reported by Dr. A. J. McCosh. If they are induced by 
laceration, which as it has been shown is in general frontal 
or temporo sphenoidal, paralysis is an unlikely factor in 
the case. It really occurrel in but two instances : once in 
the compound parietal lesion mentioned, and once in a 
frontal necrosis surrounding a small tumor which was only 
an incident in a general traumatism. 

The characters of the associated symptoms — of hiemor- 
rhage on the one hand and of laceration on the other — aid 
much in determining the significance of a coovulsioD. The 
temperature which precedes the paroxysm has special 
value since it is a very early indication of the nature of the 
lesion and of positive character. In every instance within 
my observation it has been distinctly higher than that 
which accompanies htemorrhage. The immediately subse- 
quent temperature has, of course, no diagnostic importance. 
I have been able to discover no absolute law which governs 
initial symptoms, though the first spasmodic 
perhaps rather more frequently developed 
upon the opposite side. 

Tbe paralyses and anresihesias which may follow lacera- 
tion are of great assistance in fixing its location after the 
nature of the lesion has been established. Their very gen- 
eral origin, however, in hemorrhages, inflummatory effu- 
depressed fractures does not warrant the assump- 




tion from the mere fact of their existence that there has 
occurred s destructive lesion of the brain substance ; bnt 
the laceration having been determined by other considera- 
tions, these conditions may be quite sufficient for localiza- 
tion. Their connection with laceration is exemplified in 
many of the cases which I have described. The subject of 
paralysis and antesthesia in general is sufficiently well un- 
derstood to obviate the necessity of giving it any special 
attention in the present review of symptoms. 

The irregularity of the pupils has not impressed me aa 
of greater symptomatic importance in this than in other en- 
cephalic lesions. The forms and combinations of pupillary 
variation have been so numerous, and the instances in 
which no pupillary changes have occurred have been so 
frequent, that I have come to doubt the practical value of 
the indications which they afiord. The ten cases of com- 
paratively uncomplicated laceration, quoted heretofore, will 
serve to illustrat* the inconstant relation which exists be- 
tween the condition of the pupils and the nature of the 
brain injury. In four cases there was no pupillary change, 
though in each one laceration was extensive, and included 
in one instance an excavation of an entire frontal lobe, in 
two others cortical destruction of both parietal lobes at the 
vertex, and in the fourth a considerable laceration of ■ 
frontal lobe at the base, besides subsidiary injuries of the 
tern poro- sphenoidal and occipital lobes, the cerebellum, and 
a corpus striatum, variously distributed. In two cases in 
which both pupils were very moderately dilated there waa 
gunshot laceration of a parietal lobe in one, and a lacera- 
tion of the inferior surface of both frontal lobes in the other. 
In two other cases there was slight dilatation of the corre- 
sponding pupil with laceration of the frontal, parietal, and 
occipital lobes in the first, and of the frontal and temporo- 
sphenoidal lobea in the second. In a case of laceration of 
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the lateral aspect of a whole hemiephere there was dilata- 
tioD of the pupil on the opposite side, Tn the final case 
there was contraction of both pupils attending similar 
laceration of the lateral aspect of a, hemisphere, with slight 
injurj of the cerehellmn and a general cortical hainiorrhage. 
I am incapable of understanding how any general law is to 
be derived from the comparison of such data as these 
cases afford. The only generalization which I have heen 
ahle to make is that the pnpils are more frequently normal 
than in cases of haemorrhage. 

The high temperatures which characterized simple 
lacerations were maintained in the presence of complica- 
tions. Tn the forty-two complicated cases analyzed the 
initial observation was made immediately upon admission, 
but was not recorded as primary if some hours or days had 
elapsed after the reception of the injury ; the ultimate ob- 
servation was denominated final only when made nearly or 
quite in articula mortis. Rectal temperatures only were 

The primary temperature was unnoted in two cases, was 
normal in one, and was subnormal in six ; in the remaining 
thirty-three it was 99" to 100° in twelve cases, 100°+ in 
six cases, 101°+ in ten caeca, 102°+ in two cases, 103-6° 
in one ease, 106° in one case, and 106-6° in one case. 

The final temperature was 109° in one case, 108°+ in 
two eases, 107°+ in eight cases, 106°+ in eleven cases, 
106°+ in eight cases, 104-6° in one case, and 103°+ in 
three cases. 

In thirty easea in which the intermediate temperatures 
were recorded, they were in twenty progressive and with- 
out recession from the beginning to the end. In recover- 
ing cases the reduction of temperature from 99°+ to normal 
very slow and often extended over several mouths. 

These very considerable elevations of temperature have 
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been often coincident with lesions which have involved 
what have been described as thermo- genetic centers, and 
rather noticeably that part situated about the antero-infe- 
rior aspect of the corpus striatum. It is also true that 
laceration of any portion of the brain will be followed bj a 
high temperature, and that the regions in which these sup- 
posed centers are situated are most subject to injury. It 
is therefore qnestionable how far the study of traumatism 
has confirmed in this regard the results of certain physio- 
logical investigations, 

I am still unprepared to estimate the possible impor- 
tance of bilateral variations in axillary temperatures. So 
far as my observations have yet extended the results are 
uncertain and often apparently inconsistent <¥itb each 
other, even in the same case. Temperature is sometimes 
uniform upon the two sides of the body, but is oftener 
higher upon one, which is not always the same with refer- 
ence to the side of the head npon which the lesion is situ- 
ated. The differences have ranged from two tenths of a 
degree to, in one instance, nearly three degrees. I am in- 
clined to believe that this variation exists more uniformly 
in cases of intracranial injury than under other conditions, 
and that the temperature is rather more frequently two 
tenths of a degree higher upon the side opposite, than 
upon that corresponding to the seat of injury. I have as 
yet insufiicient data to form definite opinions as to its sig- 
nificance and pathological relations. 

In eleven cases, including the one to which reference 
was made in the class of simple lacerations, the progressive 
rise of temperature was continuous for a certain time even 
after death ; they constitute a considerable proportion of 
the cases in which post-mortein observation was made, and 
are best shown in tabular form : 
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Case Number. 


Final 
temperature. 


Post-mortem 
temperature. 


25 

30 


104-8° 

106-8° 

100-4° 

100° 

107-4° 

108-6° 

307-8° 

107-2° 

106° 

104° 

105-6° 


106° 
109° 


33 


101 2° 


34 


102-6° 


117 


109-4° 


60 


110° 


61 


108° 


125 


107-8° 


128... 


106-2° 


73 


106° 


130 


106° 







The lesions associated with this post-mortem cales- 
cence, which extended over an hour or more, comprehend- 
ed all those heretofore described, and involved all parts of 
the brain ; the only one which was constant was lacera- 
tion ; but even this was sometimes disproportionate to the 
severity of a general hypersemia, or to the amount of a corti- 
cal haemorrhage, by which it was attended. I am unable 
to trace any connection between this phenomenon and the 
region of the brain affected, and it certainly has no depend- 
ence upon injury of the so-called heat centers. It seems 
probable that it is a mere continuation of a therm ogenetic 
process, however excited, or the result of deficient thermol- 
lysis, however occasioned. 

I shall refer to the pulse and respiration in only gen- 
eral terms. Their one notable characteristic was a very 
slight deviation from the normal standard. In the whole 
number of cases which I have examined, in which lacera- 
tion was the essential factor and in which there was no 
tangible interference with the ponto-medullary region, 
neither the circulatory nor the respiratory function was 
sensibly affected until late in the progress of the case. 
None of the positive symptoms have been more constant in 
such injuries as a class than these negative conditions. If 
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general shock was intease, as in case of some gunebot 
wounds or in crushing injiiricB of the vertex, if huomor- 
rhsge waa excessive, or if arachnitis at once supervened 
upon meningeal contusion, both pulse and respiration were 
frequent; but these cases were exceptional. The contrast 
habitUNlJy presented by a prncliciilly normal and unaccel- 
erated pulse and reopiration, with symptoms of perhaps 
great severity, seems scarcely less remarkable than the 
exaggerated temperatures which have been the occasion of 
surprise in ihe same series of cases. There have been com- 
paratively few instances, either fatal or recovering, in 
which the pulse has exceeded ninety or the respiration 
twenty six or twenty eight in frequency ; they have oftener 
tanged well below than above this rate. The pulse when 
not entirely normal has inclined to fullness and slowness. 
The transient stimuUtion and subsequent paralysis of the 
medulla, with corresponding retardation and acceleration of 
the puise, which von Bergmaun attributed to a hypothetical 
functional disturbance of nutrition, has not yet come within 
my observation. 

I have deferred until the present time the consideration 
of a condition of the pulse whicb occurs not only in con- 
nection with laceration, but <vith other forms of intracra- 
nial lesion, and whi«h I believe lias been only observed 
in my series of cases. I refer to a lack of symmetry in 
the radial pulsation upon opposite aides of the body. It 
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ence of this difference was confirmed by two or more ob- 
servers, and if not indisputable was reject«d as a symptom. 
Eleven cases terminated fatally, of which nine were sub- 
jected to necropsy. Tn the cases of recovery, as well as in 
those which were fatal hut failed of necropsic inspection, 
the nature of the lesions was sufficiently evident from other 
indications. The lesions discovered in necropsy differed 
in each case from those in any of the others. They com- 
prised all forms of hicmorrhage, epidural, cortical, and pial ; 
lacerations more especially of the frontal and temporo- 
sphenoidal lobes, but also of the parietal lobe and of the 
pons, corpora striata, and optic thalamus, and almost invari- 
ably some degree of general contusion existed. There 
were two cases of hfemorrhag'e without laceration, and one 
of limited contusioti without hiemorrhage. The inferential 
lesions, those occurring without opportunity for necropsic 
inspection, were somewhat less diversified. They included 
four cases of depressed fracture of the vertex, with moder- 
ate general contusion in three, and with epidural haemor- 
rhage and laceration of the frontal lobe in one ; four cases 
of fractured base, with laceration of frontal and temporo- 
sphenoidal lobes in three, and with hemorrhage and gen- 
eral contusion in one ; two cases of laceration of the frontal 
lobe, with parietal haemorrhage ; and one case with simple 
general contusion. 

The pulse was fuller and stronger on the side corre- 
sponding to the seat of injury in eight cases, upon the 
opposite side in nine, and in two this relation was unknown, 
from imperfect clinical record in one instance, and ex ne- 
eeaiitate ret, in a case of general contusion, in the other. 

It would seem impossible, therefore, to infer the charac- 
ter or location of the lesions from this symptom alone ; it is 
equally so from any correlation which exists between it 
ftnd others by which it has been accompanied. The first 



i to indicate a suggestive connection with 
the pupillary condition, whict Isi^er experience has shown 
to be fallacious. The pupils are dilated in a considerable 
nnmher of eaaes, norma) in an almost equal number, and 
contracted or asymmetrical in others. 

The Extent to tohich Traumatic Legions Aid in the De- 
termination of Centers of Functional Control, — The presenl 
study of intracranial lesions haa been, up to this point, in- 
dependent of their relation to special areas of functional 
activity. The question consecutively arises as to the possi- 
bility of connecting; symptoms with the seat of injury in 
accordance with known laws of cerebral localization. The 
difficulties iu obtaining clinical confirmation of the infer- 
encea derived from physiological experiment, which have 
been recognized in the examination of idiopathic disease, 
are exaggerated in case of the complicated lesions of trau- 
matic origin. The number of cases in the series which I 
have collated is sufficiently large to have a certain vahie, 
either positive or negative, in determining how far such a 
relation exists. Tt is conceded that a motor zone, contigu- 
ous to the Rolandic fissure in the human brain and analo- 
gous to a similar area experimentally demonstrated by 
comparative physiologists, has been heretofore abundantly 
verified by observation of both idiopathic and traumatic 
lesions. This is also sufficiently illustrated in the cases 
which 1 have deBcribed, though in a relatively small pro- 
portion of their whole number, since violence, even when 
inflicted upon the vertex, is so generally transmitted to the 
base, where its limited destructive effect is exerted, that the 
motor region is liiely to escape from injury. The general 
and local paralyses which fol low the functional or structural 
impairment of the motor centers are so well understood that 
further reference to them as they have occurred in my own 
caaes may be properly omitted. 
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A much larger ptoportloti of the caaes which I have in- 
stanced relate to injuries sustained by regions of the brain 
in which function has been leas succesafully studied in the 
light of clinical observation. Those have presented symp- 
toms which are to a certain extent diagnostic, and at the 
same time incidentally confirniatory of views of cerebral 
localization founded upon physiological indaetion. 

No part of the brain has been so frequently involved in 
fatal injury as the frontal lobes. They have been lacerated 
in more than one third of all the cases which 1 have sub- 
jected to necropeic examination. It ia evident that un- 
consciousness or delirium atteods any form of lesion situ- 
ated in any region of the brain ; but mental disorder or 
decadence, apart from these, has been supposed to be de- 
pendent upon a definite and limited structural alteration, 
and assumed to be Of the prefrontal convolutions. The 
influence of direct frontal injury in so many cases upon the 
integrity of thought or its manifestations can hardly fail 
to be of assistance in deteroaining the accuracy of this 
localization. 

The series of one hundred and thirty necropsies in- 
cludes forty nine instances of laceration of one or both 
frontal lobes. In twenty- three cases morbid mental con- 
ditions had been inappreciable through unconaciouenesa, 
which was both primary and permanent. In the remaining 
twenty six mental changes were observed in nineteen. An 
examination of the seven cases of frontal laceration which 
were without mental derangement shows that one, in which 
early symptoms were not obtainable, involved both lobes ; 
the other seven were confined to the right side ; so that, in 
practically every instance, every one with a history in which 
the left lobe was lacerated, there were evidences of mental 
default or aberration. The special manifestations of disor- 
dered intellect which they presented have been outUned in 



indiridua] histories and scarcely require repetition ii 
Loss of memory, especially of the fact, manner, or circnm- 
stancea of injury, confuaion of ideas, inability of compre- 
heoBion, incapacity of mental concentration, incoherence, 
fixed or transitory delusions, apathy, hebetude, or stupor, 
were of constant occurrence, singly or in combination with 
each o'ber. A condition of mental confusion and inco- 
herence with delusions, which occurs at a late period, is 
often confounded with the early delirium of cortical irrita- 
tion. The lacerations were not always of the same charac- 
ter, situation, or extent. Five had led to almost complete 
subcortical disintegration, eight of the cortical injuries were 
confined to the base, and the others, wholly or in part, were 
upon the antero- superior surface. In one instance the in- 
terior of both lobes was practically destroyed. The symp- 
toms held some relation to the nature and extent of the 
lesion ; in the subcortical excavations there was in each 
instance abrogation of mental power, rather than an aber- 
ration in its manireatatiooa. The patient's condition was 
noted at the time in the several cases as " sluggish," " apa- 
thetic," " without sign of intelligence," or as " apparently 
devoid of power of coraprehensiou." It was generally char- 
acterized by torpidity and indifference. In the cortical in- 
juries, in place of comparative default of intelligence, there 
was incoherence, perverted memory with delusions, or the 
atnpor which comes from confusion of ideas and mental in 
difference; the mind was alert to external impresaione, 
though they were not always rightly comprehended. It is a 
noticeable fact that in a large proportion of cases the super- 
ficial injuries were upon the inferior sniface, which has been 
classed as a latent area. The distinctions which I have 
made in the mental condition, as it follows cortical or ex- 
tensive subcortical laceratiou, are broadly drawn, but I be- 
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lieve will be found to be justified in an examination of the 
cases ivLtch I have cited. 

The converse proposition that frontal laceration alone, 
of all traumatic conditions, occasions a direct loss or de- 
rangement of intellectual function, independent of delirium 
, is only a little less absolutely true. In 
one hundred and thirty necropsies death 
I by such deficiency or derangement in 
four instances in which this injury was not disclosed. In 
one of these, a case of gunshot wound of a parietal lobe, 
some slowness of comprehension was the only mental symp- 
tom aside from a hysterical melancholia which had led to a 
suicidal attempt; this may he properly excluded, as mental 
disease existed before the reception of injury. In each of 
the other three mental disorder and subsequent decadence 
were well pronounced. In one, general hypertemia and 
cedema were excessive, with a small hiemorrhsge into the 
substance of an optic thalamus; in another, simple general 
contusion with cedema only existed; and in the third, a 
large localized subarachnoid serous effusion compressed 
the frontal lobes. The exceptional cases, but three in 
number, in which these lobes, though not lacerated, were 
still the part solely affected by a limited lesion in one and 
included in the general lesion in the other two, can not be 
Baid to controvert the presumptive evidence derived from 
physiological observation and so generally supported by 
the results of pathological investigation that the control of 
the intellectual faculties is located in this region of the 
brain. 

The difierence in the morbid mental conditions whtch 
have followed laceration, as it has affected the left frontal 
lobe or the right, I believe has not been suggested by 
physiological experiment or noted in previous observations 
of traumatic lesions. In every case of the present series 



in which conBciousness waa retained or regaiued, and in 
which the history was kuown, laceration of the left frontal 
lobe has been attended by intellectual aberration apart from 
eimple delirium ; in similar cases in which the right lobe 
has been lacerated withoat destructive injury of the left, 
there have been in their larger proportion no symptoms of 
mental disorder, and in th-e remainder there has been only 
stupor or active delirium, as may happen in diffused lestotiG 
aiil in olher parts of the brain. 

The examination of lacerations which involve the tem- 
po ro-sphenoida I lobes has had scarcely more than a nega- 
tive importance. They are forty-five in number and were 
atteniled by an aphasic covdilion in but a single instance. 
In the p-eater number of cases in which laceration existed, 
twenty eight, entire iincunsciousness, the grave of so many 
possible symptoms, precluded its recognition. In the sev- 
enteen cases remaining it was confined to the base, a sup- 
posed latent area in eight, was unplaced in one, was an ex- 
tensive aabcortical es:cavation in three, and in four was 
situate in the lateral region, which includes the centers of 
speech. The instance of aphasia is detailed in the histori- 
cal abstracts, and the esaential lesion, which was purely 
lacerative, extended quite through the cortex of the first 
and second left temporal convolutions. The arachnoid was 
unruptured, and there was no cortical or other local hecmor- 
rhage ; Broca's convolution was unaffected. In the other 
cases of lateral laceration there was slight injury of the 
first or second convolutioD, None of the forty-five cases, 
save the one mentioned, presented any symptom, unless it 
were a convulsion, which could be considered indicative 
of tern poro- sphenoidal injury. In the sixty -two fatal 
lacerations which comprise all those in which the frontal 
and temporal lobes were implicated, separately or together, 
there was but the one instance of aphasia mentioned. In 
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It has been assumed that hiemorrhage compressing the 
centers of speech is a cause of aphasia, I am compelled to 
dissent from this proposition, not only as contrary to the 
results of my own ohservalion, but from general anatomi- 
cal and pathological considerations. The compression, if 
exerted by a small amount of blood, must be direct and 
accurately applied ; if it be Lij a htemorrhage large enough 
to include these small spaces in the wide expanse of cere- 
bral Bttrface through which we are brought in touch with 
the world without, the iodividiial default is lost in the gen- 
eral obscuration of all the faculties which attends the 
grosser injury. A pial hiemorriiage from meningeal con- 
tusion in this region is likely to be scant and diffused; a 
cortical hemorrhage, if small aud confined to either area in 
which the control of speech resides, is derived from laceration 
of the part itself to which as the primary and more potent 
lesion the result must be attributed ; an epidural heemor- 
rhage while yet in moderate amount acts indirectly and in- 
adequately upon the temporal or lower frontal region 
through the dura which acts as an efficient shield. In 
wounds of the middle meningeal artery, in which the effu- 
sion of blood may in time become excessive, the loss of 
consciousness which then ensues abrogates speech with all 
the other manifestations of intellectual lite, and there no 
longer remains a question of aphasia. 

I have never met with a pial or cortical hiemorrhage of 
local origin which suggested an inter''erenco with the in- 
tegrity of speech, nor one where consciousness had been 
retained or restored in which blood had descended from 
the vertex in amount sudjcient to produce this result by 
compression of the frontal or temporal lobe. My experi- 
ence has assured me that snch an event, if it happens at all, 
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is much too nousual to justify the statement made th»t it 
is a contingency to be expected. I have seen eases of large 
epidiira! hajmorrhage in which consciousness was graduaJly 
lost before death or relief by operation, but I have never 
recognised aphasia symptoms at any time during their 
progress. 

There is a case of motor aphasia attributed to haemor- 
rhage reported by Dr. M. A. Starr in which the patient 
was trephined with great benefit. The amount of blood 
was small and limited to the motor region. Ue immedi- 
ately regained some power of speech, and a little later indi- 
cated some mental improvement. I have already expressed 
a belief that intellectual and emotional impairment is not 
occasioned by traumatic hasinorrhage. There were evi- 
dences of both in this case which the amount of blood dis- 
covered and removed was certainly insuflicient to explain. 
It is necessary to assume laceration in order to account for 
their existence, and it seems more than probable that the 
same lesion occasioned the aphasia; it might readily have 
escaped notice in the comparatively small opening of opera- 
tion, more especially if it were entirely subcortical within 
the visual area. The patient, I am told, after a lapse of 
years is still aphasic, a fact difficult to understand if de- 
pendent upon so small a heemorrbage as described. 

It by no means follows that bremorrhage was the cause 
of symptoms because immediate improvement followed 
operation. The removal of a small portion of bone not in- 
frequently relieves morbid cerebral conditions though the 
lesion remains undiscovered and unknown. Examples of 
successful results from operative failure in cranial surgery 
are as varied as the conditions which demand interference : 
there is one such in the present series of cases* in which 
traumatic convuisioDS of several days' continuance were im- 

* No. 120, oripnnl spfiea. 
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mediately and permanently controlled by trephining both 
in the region of direct injury and at the sappoaed point of 
contre-coup, though nothing abnormal was discovered and 
nothing more was done. 

I am unable to accept this case of aphasia as a result 
of htemorrhage even as an exceptional phenomenon. 

There are a number of instances oj laceration of the 
cerebellum, but they can be hardly said to have aSorded 
distinctive symptoms. It was io eai'h complicatpd by other 
leaions, and the indications were those of laccrnlioTi and 
hfemonh^ge in general, anil it might be with added localiz- 
ing signals of injury to areas of which the function has 
been more accurately defined. If ihe cerebellum has any 
concern in the maintenance of bodily equilibrinm, it is not 
likely to be disclosed in trannnatic cases. 

The pons was occasionally contused ; it was hypersemic, 
cedematouB, or in some part studded with hieroorrhagic bx- 
ns, varying from the size of a robin shot to an 
a half iiy a ijuarCer of an inch in its diameters ; but 
resultant symptoms, if they existed, were merged in the 
general traumatism. 

In some case; of injury of the medulla there were. re- 
spiratory changes of importance, perhaps it might be better 
said, of interest, since they preceded death by so short an 
interval that ihere was no longer question of prognosis or 
of treatment. The constant lesion was some form of 
hteraorrhage causing direct compression. An extension of 
a byperaimia from the pons, or even of a slight cedema, 
seemed to be void of effect. The symptoms were those of 
pulmonary cedema, cyanosis, or a marked reduction in the 
frequency of the respiration. The first and second might be 
considered characteristic after exclusion of other causes of 
apniea; the infrequency of respiration when progressive 
and extreme is almost if not quite pathognomonic. In 



TRAUMATIC ESTEAORANIAL LESIONS. 

three instances in which the respiratory acts were reduced 
to no more than two in the minute, radial pulsation was 
continued for two and three minutes after respiration had 
entirely ceased, as somotimes happens after mechanical 
occlusion of the larynx or trachea. 

The more inaccessible regions of the brain are not ex- 
empt from destructive alteration. I have described cases 
in which the corpus striatum, the optic thalamus, the cor- 
pus callosum, the gyrus fomicatus, or a portion of the 
fornix was contused or lacerated, and this was sometimes 
the only localized injury in the midst of general contusion. 
There is the same insuperable difficulty in connecting 
symptoms with lesions of the optic ihalami or corpora 
striata as existed tn case of the cerebellum. They are not 
sensitive to minor injuries, and in the severer lacerations, 
which I have seen extend even to practical disintegration, 
the patient may lie motionless and unconscious with no 
apparent symptoms which are not afterward explained 
by discovered lesions of the adjacent motor or sensory 

I have unsuccessfully endeavored to verify the exist- 
ence of heat centers in the human brain hy an examination 
of temperatures following intracranial traumatism, though 
such centers seem to have been experimentally demon- 
strated in the lower animals. The multiplicity of lesions, 
their wide extent and indefinite outline, render the results 
of accidental injury necessarily uncertain in comparison 
with the accurately limited cerebral wounds which are in- 
flicted in vivisection. In some instances very high tem- 
peratures have attended laceration of regions which corre- 
spond to the heat centers determined by experimentation. 
1 have at times thought that this was especially true of in- 
juries of the frontal lohe immediately anterior to the corpus 
striatum, but these were always included in more extended 
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cortical rupturee or subcortical excavation, and I have ob- 
served that targe lacerations elsewhere, even in parts unsus- 
pected of special influence upon the control or production 
of heat, maj he accompanied by teraperatures equally ex- 
aggerated. The only limited injury of the corpus striatum 
attended by any considerable rise in temperature was small, 
and was complicated by a frontal laceration quite sufflcient 
in itself to acconnt for the thermic condition. In another 
case in which there was a large extravasation into the cor- 
pus striatum, three eighths by a quarter inch in its diame- 
ters, temperature did not exceed 101°. In still another case 
the right corpus striatum was completely disintegrated and 
the left corpus striatum and the right optic thalamus 
lacerated, yet the temperature rose only to 102'S° in the 
eight hours and a half which preceded death. In an in- 
stance of extravasation into an optic thalamus with excess- 
ive general hyperemia and (edema, in which the clot was 
as large as a cherry pit, though tbe final temperature was 
105°-!-, there was no elevatior above 100° till the fifteenth 
day. Lacerations of the forniji and corpus calloaiim were 
followed by much higher temperatures. Laceration of the 
pons in one case developed an excessively high tempera- 
ture, hut in others there was no unusual elevation. Corti- 
cal centers, as they have been described, are topographically 
too indefinite to afford data for accurate comparison of 
cases. 1 believe, however, that the highest tempeiaturea 
which I have recorded have not corresponded to injuries 
of tissue in what I understand to be their situation. 
Lacerations of any part of the cortei have been attended 
by marked elevations of temperature, quite as great whea 
at the base as when iu the uncertain neighborhood of the 
" cruciate centers." 

The opinion which I have formed from an analysis of 
my firet series of cases that high elevations of temperature 
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from traumatic laceration of the brain were dependent 
upon general nntritive changes rather than upon lesion of 
limited thermogenetic or thermotaxic centers has not heen 
disproved or modified by eubsequent experience. It is im- 
possihle to predict the result of further clinical observation, 
but Dr. C. L, Dana's examination of intracranial haimor- 
rhagcB of idiopathic ori^n, in which he reaches the same 
conclusion, tends to confirm my belief in the correctness of 
my original impression. 

I have been equally unable to connect the occurrence 
of certain circulatory phenomena with lesion of definitely 
limited vaso-rootor centers of control. The lack of sym- 
metry in the characters of arterial pulsation upon opposite 
sides of the body, which has been frequent, and the dark 
flush upon the face which I have noted in two cases of 
very different import, are to me as yet setiologically and 
pathologically inexplicable. 

The results of a general analysis of all the cases which 
I have recorded up to the present time, so far as they re- 
late to functional localization, may be summarized in the 
following propositions : 

1. That the control of the intellectual faculties resides 
in the frontal lobes, perhaps exclusively in the left, and 
that manifestations of their aberration or defanlt are due 
to a destructive alteration vhich is almost invariably 
laceration. 

2. That the control of the faculty of speech, resident in 
the frontal and temporal lobes, is impaired by structural 
alteration alone, 

3. That characteristic disturbances of respiration are 
caused only by compression of the medulla from hiemor- 
rhage. 

4. That high elevations of temperature, while depend- 
>na] instances upon diffused contusion of the 
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brain Bnbstatice, are ordinarily the resnlt of limited lesions 
whicb are confined to no special regions or centers of control. 

(4) Ptogbkk; Pabknchymatods Inflammation. — There 
remains a parenchyinatous inflammation of pyogenic char- 
acter, it is an infrequent result of traumatism and Is 
of limited form except wben produced by the intrusion 
of a foreign body, as of a bullet or drainage tube. I 
eiclude cases of infection from direct laceration which 
sometimes follow neglected compound fracture with 
wound of the dura. They are surgically unpardonable, and 
at the present time ordinarily due to the stupidity of 
the laity rather than to the carelessness of the sui^eon. 
They afford no question of diagnosis, since the pyogenic 
process alike involves the brain, the membranes, and the 
surface of the wonnd, and is open to visual inspection. 
The few cases which have been admitted to my service 
were recognized without difficulty. 

The infrequency of central or true abscess as a result 
of traumatism is confirmed by my experience, in which it 
has occurred but twice in a series of three hundred cases — 
ODce in the fro n to -parietal and once in the parieto- occipi- 
tal region beneath the angular gyrus ; in both it succeeded 
a compound depressed fracture of the verteif without 
wound of the dura, and v/aa situated at an appreciable dis- 
tance from the point of cranial injury. In the first case, 
after elevation of the bone and some primary rise in tem- 
perature, there were no general symptoms till the twenti- 
eth day, when a few drops of pus escaped from the wound 
and a cavity was discovered two inches and more away 
from the opening in the skull. At this time there was a 
little menial dullness and slight facial paralysis with a 
scarcely noticeable elevation of temperature ; recovery 
soon followed. In the second case the wound healed, and 
there were few indications of trouble beyond those depend- 
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ent upon some enlargement of the cervical glands till the 
twenty- second day, when the patient somewhat suddenly 
began to suffer from acute frontal headache, became de- 
lirious, somnolent, bemiplegic, and within twenty-four 
hours hemianiestbetic, with unconscious and involuDtary 
evacuations, and with infrequent pulse and absolutely nor- 
mal temperature. The abscess, which was sinall, was dis- 
covered and drained, but death ensued sixteen hours after 
operation. Both cases conform to the dictum of von 
Bergmann that no traumatic abscess occurs without wound 
of the integument, and are Dot inconsistent with the bac- 
teriological opinion that parenchymatous inflammation of 
the brain is always septic. Von Bergmann, however, is in 
error in his general propositiou. la a circumstantial re- 
port of the second of the cases mentioned, I referred to a 
specimen in the collection of Dr. U. M. Biggs which in 
connection with its history aflords conclusive evidence 
that an " open wound in the head or soft walls of the cra- 
nium " is not essential to the formation of s traumatic ab- 
scess. Tn this case a youth oF seventeen was atrack in the 
forehead by a baseball and suffered temporary unconscious- 
ness ; there was neither cranial fracture nor wound of the 
scalp, and in two or three days he had apparently recov- 
! ered, though headache persisted. Later there was impair- 

I ment of vision and eventually total blindness. His death 

occurred suddenly about six months after the reception of 
the injury. The abscess occupied the whole left frontal 
lobe, encroaching upon the parietal, displaced the tentorium 
I backward, ami compressed the right hcmisiihere. It is 

I unnecessary to multiply instances, as a single one is eufii- 

I cient to show that a possible general rule is not to be re- 

garded as absolute. The diutinctioD is important in diag- 
I Qosis, for in a large class i-l' cases it prevents the exclusion 

I of a condition which always must be reckoned with as a. 
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possibility at least. I have no doubt that the external 
cephalic wound usually exists, and that as the shortest 
route by which the pyogenic germ can travel it is the one 
by which entrance to the brain is likely to be expected. 

In the report to which I have referred I attributed the 
location of the abscess to a limited subcortical contusion 
and, as I think, demonstrated the correctness of my conclu- 
sion. Von Bergmann again errs in making a statement 
too positive when he denies the existence of this lesion 
except as a product of extreme violence, which " shatters 
the entire skull." Bruises and lacerated wounds of the 
brain are demonstrably very much more frequently super- 
ficial than subcortical, but instances both of laceration and 
of areas of limited contusion in its deeper structure, when 
no extraordinary violence has been inflicted, have been 
often enough disclosed in this series of cases to make it 
evident that if infrequent they are hardly to be considered 
unusual. It is rather the surface abscess, which he be- 
lieves to exemplify the rule, than the central contusion and 
abscess which is to be considered exceptional. Pott's 
puffy tumor, the surface abscess, and even hernia cerebri as 
a factor of importance, have practically disappeared from 
the field of American if not of German surgery. In fact, 
any form of traumatic brain abscess is so exceptional that 
it seems idle to speak of either rules or exceptions. 

The immediate cause of the pyogenic process is a ques- 
tion which so exclusively concerns the bacteriologist that 
I shall not venture to enter upon its discussion. Dr. Biggs, 
who commands my confidence, regards all pyogenic pro- 
cesses in the brain substance as of septic origin, and since 
the colon bacillus has been found in the product of idio- 
pathic arachnoid inflammation I am quite prepared to be- 
lieve that the streptococcus or any other germ can in some 
way reach the nidus formed by the bruising of the paren- 
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chyraa, even tbough a. direct route has not been opened 
through, n craniiil wound. 

It is, of course, impossible to diacusB symptomatology 
or diagnosie upoo a basis of observation derived from two 
cases, and this study of intracranial lesions in their trau- 
matic aspect liae been confined to the results of personal 
experience. I call attention only to the possible relation of 
scute posterior cervical glandular enlargenieiit, which oc- 
curred ia the second case, to the beginning of cerebral in- 
flammation. 

The term encephalitis has been rather freely used to 
express a supposed result of iatracranial injury. I believe 
that in the proper sense of the word no such ooodition ex- 
ists. In case of any infected cranial wound pyogenic in- 
flammation may extend through the meninges and include 
the cortex, or a diffuse purulent inflammation of a portion 
of the parenchyma may even reach the meninges, and in 
■ny acute arachnitis the contiguous brain surface may be 
infiltrated with cells ; but anything like a concurrent gen- 
eral inflammation of all the cranial contents is unknown to 
me either from observation or from definite record. It is 
often held to be synouyraons with cerebritia, which as a 
general parenchymatous infianamation, independent of the 
pyogenic process which I have mentioned, I regard as no 
leas apocryphal. I have procured the minute structural 
examination of many hypertemic and (cdematona brains 
taken from patients who had survived injury for some days 
or weeks, but in no instance has any evidence of the inflam- 
matory state been discovered. This result is in accordance 
with the opinion of Dr. Biggs which I have already quoted. 
I have read numerous vague descriptions of traumatic 
encephalitis or cerebritis, but none in which the disease 
was fitted to the name, or in which it was connected with 
precise pathological changes. I am too well aware of the 



jnalified etatements to deny absolutely that it 
ever exists ; bat, so far as I am enabled to judge, it is no 
more than a. misapplication of words or pure assumption. 



It seems proper at the conclusion of a summary of 
cases in which the value of symptoms has been established 
by necropsy to refer to those which by reason of recovery 
have been heretofore disregarded as incapable of affording 
positive evidence of the pathogenic condition upon which 
they depended. I believe no differences in symptomatology 
will be found to exist except in degree, and in many in- 
stances the early progress of tbe case ia not at all indicative 
of the final result. There is probably no symplom which 
occurs in fatal cases which may not be noted in those des- 
tined to a more favorable termination, except the infre- 
quency of respiration which follows compression of the me- 
dulla; and no other symptom which is less characteristic- 
ally present, except elevation of temperature. Even in 
temperature the distinction is not absolute ; it does not ap- 
ply in cases of hiemorrhage, and only to the later stage of 
meningeal inflammations and of the morbid conditions 
f lesions of the parenchyma. Not only in the 
f but for a considomble time afterward tempera- 
ture may rise absolutely higher in a recovering case than 
at any time in the course of one which is to end in death ; 
but in general it is less pronounced. I have never known 
it to exceed 105°, and rarely to attain so great an elevation. 
The symptoms altogether exhibit no greater differences, as 
the issue varies, than obtain in other types of disease. 

In illustration of the casea in which the significance of 
symptoms has not been demonstrated by the direct inspec- 
tion of pathogenic lesiona I have abstracted the histories 
of a certain number, of which some ended in recovery and 



others in deatb, but without necropsy. This class includes 
one hundred and four as jet unpablished eases, in addi- 
tion to the aixty-siji which appeared in my first series. 
Many of these are fractures of the base or vertex, or uncom- 
plicated general contusions in which symptomatology, 
diagnpsiB, and results were so simple that they have scarcely 
more than a statistical value. I have selected from the re- 
maindei' some which have special interest on account of 
symptoms which made diagnosis clear, or which occurred 
in such combination as to make their interpretation diffi- 
cult. 

OiSB I.^Male, aged tliirty-five yeara, fell while dancing 
and atrucli the back of hiiihead on the baUroom floor; no loss 
of conBcionsneas, and no other indication of injnrj till thirty 
minutes afterward, when the right upper eyelid began to droop. 
Ou examination five liours later, symptoitis were confined to 
right eye and appendages ; complete ptosis, external atrabia- 
moB, pare>iB of al! the ocular muscles, imperfect accommoda- 
tion, and diplopia; normal pupil and retina. At the end of 
eighteen months"*there was still some weakness of the ocular 
muscles, but no ptosis. The right pupil was permanently di- 
lated. 

Casb 11. — Male, aged twenty-eight years, received a contn- 
sion of the right parietal region, and on ihe second day began 
to exhibit symptoms which were obavrved at the time of exami- 
nation Ten days later ; wide dilatation of left pnpil ; incomplete 
paralysis of all the ocular muscles and of the elevator of the 
upper lid of the left eye; aniestheaia of the left conjunctiva 
and of the mucous membrane uf the left n^istril, with loss of 
smell on that side; and inti^nse and constant pain in all the 
parts included in the distribution of the fifth cranial nerve on 
the left side. No paralysis of tlie facial muscles. Some numb- 
ness of the left upper extremity. No other symptoms. Oph- 
thalmic examination by Dr. Gallan disclosed some clondiness of 
the fondns and enlargement of its veins in both eyes ; accommo- 
dation very imperfect. Two waeks after the injury the hearing 
in the left ear was lost. The patient is still under observation. 
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CiBB III. — Male, aged fortj years, fell from a truck and 
Btruck upon his head; pai-tinl loss of conseioasDesa ; profase 
hcemorrhage from right ear ; wide dilatation of left pupil; tem- 
perature, 99'8°; pulse, 92, and respiration, 23. Second day: 
slight deliriam; mental etapor ; no response to questions; tem- 
perature, 100'8°. Third day: severe general convulsion, hegin- 
□ing in leFt arm and hand; both pupils afterward widely 
dilated; temperature, lOO-B" to lOO'S". Fourth day: similar 
ooavulaion, but less severe; temperature, 99'8° to 100°. Eighth 
day : mind clear, but torpid ; no recollection of an accident hav- 
ing occurred ; speech slow and somewhat apha«c ; headache 
and continued dilatation of pupils. Twelfth day : mental con- 
dition normal ; temperature, 99° +. Discharged without further 
symptoms on the twenty-uinth day. 

Cask IV. — Male, sged siitj-iive years, fell thirty feet; con- 
sciousness lost, and regained twenty Lours after admission to 
the Presbyterian Hospital; left hemiplegia; temperature, 98°, 
which fell in four hours to 97°; pulse, 70 to 80; normal pupils; 
lacerated wound of scalp. Transferred to Bellevue Hospital 
eighty-two hours after receptionof the injury. There was then 
delirium with delusions; restlesgness ; nu recognition of changed 
Burronndingfl ; normal pn]iils and respiration ; no paralysis ; tem- 
perature was lOO'S"; pulse, 112. For ten days continued rest- 
lessness and at times delirium, with lack of urinary control! 
temperature, 102-8''; pulse and respiration moderately acceler- 
ated. After that time mental condition became normal, at Urst 
only during the day, and all symptoms disappeared. Seveateen 
months afterward bis mental and physical condition was entirely 
restored. 

Cash V. — Male, aged fifty-five years, fell v 
street. On admission, profound shock and en 
neee ; wound of scalp in right posterior parietal region ; free 
hBUJorrhage from right ear and uniform contraction of pupils. 
One hour later, rigidity of left arm and, to a less extent, of left 
leg. Consciousness restored in twenty-four hours, and a little 
later the pupils became normal and the mind clear. Tempera- 
tnra on admission, 93°, declined to 9T'4°, and rose in twenty- 
fonr hours to 99'4° ; pnlae aad respiration normal. On the 
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tbird day, teniperatnre, 9B-6% and only psychic ajmplomB; 
tueotal pi'occHseB a ]iltle less alow than on tb(^ previous day, but 
memory defective. No recollection of anything which happened 
after leaving home \a the early momiag, Bome hours previous 
to the accident; memory of worda and facta equally deBeient. 
Upon questioning, the patient said that be lived at '* No. 4 is the 
Nintli Ward"; then remembered that it was opposite a school, 
which he called " skall," and tieially that it was Id Grove Street. 
Od the following day he had again forgotten the name of the 
street, and its mentioa awakened no remombranoe ; he mis- 
placed many words, aod could not be brought to recognize his 
errors. A week later he had much general headache, realized 
that his mind had been greatly coofaaed, aail was still ignorant 
of all that had happened sinoe leaving hia house. He was dis- 
ta chHrged on the eighteenth day, hia temperature and mental con- 

^^^^1^ dition having been normal for s-everol daya. 
^^^^B OAait VI. — Male, aged forty-five yeai'a, thrown from a truck 
^^^^B in collision; admitted in ahock and still iinconsciou.s ; pupils 
^^^" contracted ; temperature, 97-5° ; pulse, 62 ; respiration. 18 ; twelve 
W hours later, temperature, 9T'5°' ; pulse, 50; respiration, 12; in 

I fi>nrteen hours, oouBciousneKs reatored ; temperature, 98°. Sec- 

I ond day, no recollection of injui-y, previous occnpation, or mar- 

I ried condition. Third da;, ecchymoaia over right mastoid pro- 

I cess and extending upon the back of the ear, not previously 

I apparent. Fourth day, the patient, after much queationiiig and 

I trouble, was enabled to rememlter his rusideoce and occupation ; 

I temperature, 102°. During the rest of the week histempero- 

I ture declined and nietitiil condition improved, though he was 

I atill irrational and at nigbt required mechanical restraint. In 

L the aecond week he waa rational at times; he waa capable of 

■ Bipresaing the generalization that a man's mind is clearer by 

k day than at night, and described correctly the manner in which 

^^^^H he received \th hurt, though he again forgot the circumstances 
^^^^^R and denied that he bad said anything about it ; he was irritable 
^^^^H^ and forgetful, even of the outrage to whichlie considered himself 
^^^^V subjected in the taking of bis temperatures ; he bad deluaiuns, 
r saw imaginary persons, and heard unreal voices, made contra- 

I dictory statements about the injury which he bad suffered, and 
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t tiie attempts 



liich were made to get 
biatorj. Early in the 
beoame Durma!, bis taernur}' and 
restored, aad be was discharged 



waa moch annoyed 
from him some cobareat 
tliird week his temperati 
other mental faculties wi 
from the hospital. 

OiBB Vll. — Male, aged forty-five years, uiind impaired bj 
alcoholic exoess, fell one Sight of ataira ; consoioustiess reiained, 
bcemAtoma in Mt temporal region, profuse hemorrhage Croni 
left ear, nod slight epistasis. Temperature, 98°; pulse, 90; reapi- 
ratioD, 24. Second da?, a little delirium, rigidity of both arms, 
and left facial pflralyaia, both upper and lower; temperature, 
100-a°; pulae, 100; respirHtion, 'H. lociBion made through 
hfematonia revealed linear fracture of left squamons portion ex- 
tending into the base. In the three days following, the tem- 
perature and meutid condition became normal und faciul paraly- 
sis nearly disappeared. Two days Inter temperatnre rose to 
100'6°, facial paralyaia increased, left side of face and ueck be- 
came swollen, and delirium supervened. From this time there 
were recurrent maniacal atta<:ks, lasting lees than twenty-fonr 
hours, in one of which be was transferred to Bellevue Hospital 
and soon afterward esi^apod. He waa at a subsequent period 
Bent to ail asylum for the insiiine, and is now, after aixteen 
montlia, at Lome, but of recognized unsound mind. 

Oabb VIII. — Male, aged thirty-eight years, fell from a sec- 

Lond story window; nnconecioiiB and delirious on immediate 
admiaaion, and in anme condition when transferred from aloo- 
holic ward to surgiaal service neit day. Oomponnd depressed 
fracture of left temporal bone, extending into the occiput be- 
tween the curved lines; irregul^ir dilatation of the pupils; in- 
ternal strabismus of left eye which was afterward found to be 
congenital ; pulse slow and full ; lireatliing stertorona ; no control 
of urine and fteees. The bone waa elevated, and an epidural 
clot, which extended only toward the base, was removed as far 
as practicable ; no discoverable dural or subdural lesion. Third 
day, left radial pulse fuller and stronger than the right ; partial 
left lower facial paralysis and dysphagia. Fourth day, violent 
delirium. Fifth day, dysphagia and cessation of bilateral varia- 
tion in radial pulse; delirium continued, with a abort interval 
Li ^^ 
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in which it intermitted. The Hj-mptoma were variable until the 
end i>[ the fourth week ; deUrium of different grades at differ- 
ent times alternated witb periods of quietude aud rational iutel- 
ligenee; variotis deinsioDs were more or less persistent ; djB- 
phagia, lack of iirinar; and fscal (control, and facial paralysis 
still euutinued. After tliia time mental improvement was pro- 
gresBive, and in the seventh week the mind was entirely clear. 
At the end of eight weeks recoverj was complete, and twenty 
pouods lost in weiiiht had been regained. The temperiitnre on 
admission was 97'fi°, on the secood day 102°, and after opera- 
tion 1044°; it sub sequeiitly declined to unrinal at the end of 
the second week, aud afierward varied from normal to fl9°4-. 
The pnlse and reepirition were Taried, but never frequent. At 
the end of fifteen rauoths he suffers no mental impairment. 

Cask is. — Male, aged thirty-one years; foil two aturiea 
upon aa iron beam; unconscious aod delirious on immediate 
admission ; wound above the left eye and contusion of the left 
shoulder ; loss of uriaury and fiscal control, which was not re- 
gained. Snbseqnently the patient was nsnally delirious at 
night and stupid daring the duj, and without other general 
symptoms; he was only once or tuioe able to make coherent 
reply to a queelinn asked. He died In profound coma at the 
end of twelve days. Temperature on admission was 99°, rose 
gradually to 105" on the ninth duy, and was 104-8" just before 
death. The palHe was S2 oil adiijissiun and the respiration 34, 
and both afterward varied each day from moderate to extreme 
frequency. 

Cabs X,— Male, aged thirty-one years; was stmck by a 
bri ok which had fallen five stories; no other immediate gen- 
eral symptom but nnconscionsiiess. A compound depressed 
fracture crossed the median lino at the vertex. Second day : 
there was accurate memory of events up to time of injury, no 
recolleotiou of anything that occurred afterward. Third day : 
fragments of depressed bone were removed, leaving an opening 
in the ekull two inches by an inch and a half in its diameters ; 
no lesion of dura or of the sinus. Temperatoro on admission 
104-4°, at time of operation 100°, snbsequently 93° + . Pulse 
and respiration at all times nornaal. 
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Case XI. — Male, aged thirty- two years ; fell from his truck 
and struck the pavement upon the back of his bead ; partial 
loss of consciousness and delirium, which continued for three 
days. Fourth day: limited power of comprehension, no re- 
sponse to questions asked, attention fixed only with diflSculty, 
occipital headache which was not increased by pressure or per- 
cussion, and somnolence. At the end of four weeks the pa- 
tient sat up, but walked with difficulty on account of imperfect 
muscular co-ordination in both legs; patellar reflexes normal ; 
mind clear but slow in action, which he himself noted ; vertigo, 
which was not of previous occurrence ; occipital headache re- 
lieved. Dr. P. A. Oallan discovered upon ocular examination 
a neuritis, more advanced upon the right side than upon the 
left, and a paralysis of the ocular muscles. Temperature on 
admission was 99°, rose to 100*4° on the same day, was from 
99° to 101° till the sixth day, 98*5° to 99° -f till the twenty- 
first day, and afterward continuously normal. The pulse was 
normal. The respiration was 12 for three days, 16 to 18 for six 
days, 8 to 12 for thirteen days, and afterward 16 to 20. 

Case XII. — Male, aged thirty-five years ; fell one story ; 
brief unconsciousness followed at once by delirium ; extensive 
lacerated wound in left parietal region ; hsemorrhage from left 
ear caused by wounds of external meatus. Temperature on ad- 
mission, 101*5°; pulse, 80; respiration, 18. Delirium contin- 
ued three weeks, gradually diminishing in degree and con- 
stancy; no subsequent recollection of the manner of injury. 
Loss of urinary control lasted one week; no headache at any 
time, and no later symptoms. Patient recognized his family 
and surroundings after three or four days. 

Case XIII. — Female, aged five years; struck by a falling 
box which seemed to have crushed her head laterally against 
the floor. Still unconscious at time of admission, but very sen- 
sitive to external irritations; slight twitching of right side of 
the face, slight epistaxis, slightly accelerated respiration, slow 
and irregular pulse ; temperature, 95° ; pupils sometimes nor- 
mal, sometimes widely dilated, with conjugate deviation which 
was sometimes upward and sometimes to the left; vomiting 
soon after reception of the injury; hsBmatoma over entire ver- 



tex, and contaaion of both eyes. Iiiciiiion disc'losed fi 
either Me of Che calvarium ; one exti'nded from the left tern- 
poral fossa posteriorly across tlie vertex to tlie right oooipital 
region, and anteriorly into the anterior fosaa ; another, appar- 
ently heginning in tiie right anterior fossa, crossed the right 
parietal bone and terminated in the flrst. The hone was de- 
pressed posteriorly and the fissure open ; after elevation and 
removal of some small fragments considerable epidural hiemor- 
rhage was apparent. Coneciouaness was fnlly restored within 
twenty-four hoars, and was marked by restlessness and deliri^ 
am, which oontinned for two or ihree days, after which the 
mental condition was normal. On the fifth day paraplegia oc- 
cnrred, which was almost oomplete from the first, and absolnte 
on tbe next day, with partial nmesthnsiu ; no paralysis of the 
bladder or reotum. The paraplegic condition began to improve 
at the end of n week's time, hnt very slowly ; a few steps 
could be taken without asuistance six weeks later. The tem- 
perature soon after admission rose from 95° to Q6 S°, on tbe 
nest day to lOO'S", and after the third day varied from 98'4° to 
99'8° ; nsnally normal in the morning. The respiration was 
aooelerated for the tirst ten d^ys, and the pnlse freqaent for 
three days. 

Oasb SIV. — Female, aged thirty years ; was thrown from 
a wa^on while driving, striking the back of her head upon an 
asphalt pavement; shock, loss of consciousness for twenty 
minutes, and severe voraitini?, which persisted during the day ; 
temperature, 100° ; not taken elterward ; hematoma in right 
occipital region, and ercliyraosia behind the right ear, followed 
by severe localized pain in the right side of the head posterior- 
ly. The later symptoms were a mntHed feeling in tbe right 
ear, with diminished bearing and blnnted peroeptions of taste 
and smell which had been noted from the time of the accident. 
The disorders of hearing did not continne after the fourth week, 
but the senses of taste and amell have been permanently im- 
paired. 

Cask XV. — Male, aged thirty-three years, struck on tbe head 

with a hammer and was momentarily nnconscious, after which 

I he walked to the hospital. Compound depressed fracture of 
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the mid-vertes ; botli pupils dilated; left radi a! pulse markedly 
fuller aad stronger ihun tbe riglit till after operation, five dajs 
later; uo otber general aj'tiipioms. Depressed fragments of 
bone were ren uve 1 lea g u o| en ng io tlie sbiill an inch and 
a hair by one nch n ts d auieters biemorrhage from a large 
wound of the long tud hhI s nus co trolled bj gauze packing. 
PnlHe and re»p at on became n al on the following day, ajid 
radial pnl otions sy metr al n the third day. Elevation of 
temperature aa ma nta ned bv slough and inflammatory con- 
ditions produced bv an ace dental burn. Temperature on ad- 
ratrsion waa 99 3 rose n n few 1 ours to 101-4°, and after the 
operation to 10" + pulie and resp ration, normal at Brat, were 
Bubsequently nty u derat-ely e. celerated. 

Ca8b XVI — Male aged thirty vears; Fell twenty-tire feet 
from a ship B de k t a ratt ato gsde; cousoiouaness loat for 
a few moment nlv heemato a ver right posterior parietal 
re^on ; moderate c trart on f the left pupil ; rigiit radial 
pulse fuller tl an the left ur av reta ned ; complete pHralyais of 
left lower estrem tj nearly eon plete paralysis of the left arm ; 
partial paralysis of the ri(rbt upper estreraity ; antestheaia of the 
right side of the body below the thin! rib ; hjperiesthesia of the 
left lower extremity; great pain aud teuderoess iu ccrvico- dorsal 
region, and evident fracture of the first dorsal spine: mental 
condition apparently normal. 

During tlie first week votnirliig occurred at least once io 
«scb twenty-four hours, and pain in the frontal aud iu the up- 
per dorsal region naa constant and aevi're. The bilateral varia- 
tion of the pulse was distinct till the fifth day. Tlie paresis, 
hj'perifisthenia, and antestlicsin, and the contraction of the left 
pupil persisted in greater or less degree for several months, and 
a paresis of the left lower extremity and the aiuesthelic and 
hyperresthetic oonditions and the contracted pupil existed at the 
time of final discharge from tlie hospital. 

An ophthalmic examination was made by Dr. Callan, and 
repeated at a later ]ieriod, Hith nei^ative result. The eye waa 
retracted and a little lese sensitive than the other, but there was 
no retinal change, and no loss of power in the ocular musclea. 

There waa no mental distnrbanoe till the occurrence of noc- 
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tiirnal delirium hdiI restlessneBS at Uie begiDDiDg of tbe third 
week. A few dajs later the nocturnal delirium ceased, but the 
reBtlessness at night increased, and delusions of a paiafal char- 
acter be^ran to occur, which occasioned the i>atient riineh dis- 
treBB. The first trouble which oaoie to him was tlie fancied 
death of his wife, and when, a little Inter, he beenioe convinced 
that this hereaveinent was itnagiuary, be was equally positive 
that another delusion, the death of bis child, was real, and this 
new conceit possessed his mind for many weeks. He suffered 
acQte mentai anguish in each instance, which could have been 
scarce exceeded had these pure fancies been actnal facts. The 
facial expression grew a little otupid, and an inclinstion to weep 
was manifested on ordinary ucaasioss, equally when the amount 
of cutaneous hypenesthesia was tested, or w*heu discourse turned 
npon his family nfHictions, hot speech kbs always coherent. 
At the end of the aecoiid month there was some improvement ; 
the facial expression brightened, delusions were less constant 
and of a more trivial character, and the mental condition was 
less nnifornily clouded. In llie third month delasions altu- 
getlier disappeared, and mental processes, though alow, were do 
longer distorted; be was enabled for the Urst time to recall 
the manner of his injary : vertigo, which had been an early 
eymptom, still persisted. 

The temperature on ftdmiasion was B8--1", rose daring the 
day to 101-8°, and on the fifth day reached 106°. It was 
habitually high till late in the second month at some time in 
each twenty-foar hours, not less than 1(II°+ to 102°+, the 
diornal variations being also congiderHble. The left axillary tem- 
perature was markedly higher than the right, usually live tenths 
of a degree or even more, Tbe pulse was ordinarily from SO to 
90, occasionally BO to 70, and rarely exceeded 100. The respira- 
tion during the tirst month was not often less than 30 and later 
I'anged from 28 to 24. 

The patient left the hospital seven months after admistiian. 
There wasthen no trace remaining of the cerebral injury beyond 
alittle heaviness of manner and a little alowne^a of thought. The 
perustenoe of tbe spinal li^oo was indicated by a stationary 
paresis of the left lower extremity and by a continuance of tbe 




disorders i>( Beiisalion wljich immediately fullciired llie trnu- 
miktisui. The left eye was atil] retructed and iasensilivc .'tnd 
its pupil sidbII. 

Oabb XVII.— Male, aged thirty -sis yearn; fell ten feet from- 
veasel to a raft alongside and then into the water ; hrief period 
of UDCouaoionaneiia, priifuse h(emorrhfl|;e from left ear, flight 
epistaxis from left noatril, and hcematoma in left mastoid re- 
gion; single generitl conTukion in the anibnliince followed by 
atertor ; ronscioiiDnesB regained at time of admission ; both 
piipila widely dilated ; htemorrliage from the ear recarred dor- 
inff the night ; urine retained ; leraperatnre, SSS". Frontal head- 
ache cootioned for sevei'al days, and on the third day there was 
traosient photophobia with contracted papila. The bladder and 
rectum were controlled, liila-tution of the pupils was per- 
ceptible till the end of the second week and of the nght popil 
even lonjier. The prominent ayniptoins were mental; noc- 
turnal resllessness and delirinni, and a ratlier stupid condition 
dnring the day, were succeeded in the second week by con- 
tinued delirinm of a mild type with delusions. Jn tiie third 
week active dcliriuzti ceased, though reatlesaneas at night per- 
sisted ; the facial espression w^s more intelligent and sjteech 
was coherent ; there was perfect recollection of the manner in 
which the injury had been received, and also of a similar scci 
dent which had oocnrred on the same da; and aboard the same 
ship (Case XVI, immediately preceding), but delusions were 
nnmerons and constant. At the beginning of the fourth week 
the patient was restless, excitable, talkative, and had again for- 
gotten (he manner and even fact of his injury. Ophthalmic ex- 
amination was made by iJr. Callan with negative result. At 
the end of the fourth week delusions finally aeaaetl, and when 
discharged from the hospital in the eighth week there were no 
symptoms remaining. The sense of smell was entirely lost. 

The maximum temperature was on the fourteenth day, from 
lOr to 102 2°; the usual temperotnre was 99"-!- till after rhe 
fourth week, and then varied from normal to 9^°. The aiitlary 
temperatureB were observed from the fourth to the eighth 
weeka ; the left was habitually, but irregularly, higher than the 
right. The pulse and respiration presented no notable changes. 
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ASK XVIII. — Female, ageil seTenteen years; fell from ?eo- 

loniiftoor window; found in coma witli profase liffimorrliaKfi 

I from left ear and some htemorrliage from tlie luoutii ; left side 

liof (aee, eye, and parietal reftion nipcli eoutiised. Two honra 

(lonscioasneBS was partially restored and aensilivenesa to 

B external impressions recos'ered ; lifemateraesis occurred, and at 

Wn later period, after auhsidencu ot eccbyniosi^ of tlje lidH, ttub- 

t W^jUDctival haamorrhage in Ctie left eye was discovered; the 

Irigtit pupil was dilated. Six iiouri- after admisBton. tempera- 

I'tare, 37'4° ; pulse, 7ll; respiration, 38; lack of urinary con- 

The hiemorrliiige from tlie left ear continued for thirtj- 

»ix hours, and was followed bj a discharge of Idoody sernm. 

During the first three or foor days the patient was at times 

noisy and restless and at limes quiet. She then became 

rational and learned for the first time that she had met with an 

accident and was in a hospital; hut she never knew, then or 

[ afterward, of her own recollection what had happened to her. 

I At about the same time a jirotrnsion of the left eye became 

marked, and it was discoTereJ that vision was lost on that 

side. There were no additionril symptoms. The temperature 

OD the sei^ond day was 100'2° ; pulse, liS ; respiration. IS ; and 

temperature afterward varied from 99° to 100°+. 

At the end of the fourth week ophthalmic examination was 
I made by Dr. Callan. The riftlit eye was in all respeeis normal. 
* The left eye was on a slightly anterior plane to that ol' the 
right; its raoveiiienta were unimpaired; there was a alipht re- 
mnioing trace of hiemorrhage u«ar the Umbos corneie; the pu- 
pil was mcderately diluted and not itsponsiva to direct rnys of 
liflht, but acting; consenaually with the right; there was com- 
mencing atrophy of the optic nerve and total loss of visloo- 
From the clinical history Dr. Callan was of opinion that a line 
of fracture had implicated the left optic foramen. 

Case XIX. — Mule, aged forty years; found in the street in 
an alooholic condition ; could walk with assislance ; profuse 
hiemorrhage from left ear; slight osdema of scalp in left ouolpi- 
tal region; no gt^neral ayioptoms. The recollection of having 
been brought to the hospital and of previous wanderings, but 
not of the manner of iiyury, returned with sobrietv. Ecchy- 




i (uosis of both lids of rij^bt eyo appeared on tlie following iky ; 
vertiito and occijiitaJ lieadHohe and some pain behind tbe left 
ear existed for leii da;9. Temperature on admission, 98'4° j 
to 101" in tlie course of eighteen boura, and was afterward il9° 
to 100°+ daring tbe three weeks the patient remained under 
observatioD. The ssillary temperatures were usually aj'tuiuet- 
rical, ami when any difference was niited it wan higher on the 
left side. The pulse more frequently exceeded 90 or 100 than is 
□snal in simitar cases. The respiration was normal. 

Cask XS, — Male, aged nine years; fell ten feet from a dump 
intoascow; conseiouBuess lost for flfleen minuteB; uo exter- 
nal injury ; temperature, 98'2° ; pulse, 67 ; respiration, 28, 
Third to fifth days, right radial pulse fuller and stronger than 
the left; somnolence till seventh day, and recorrente on the 
tenlh and elevenlb days with aeoudition of menial indifference; 
occipital pain continued at intervals ifuring ten days. The 
temperature iive hou ft lim w 1"I0'2°, in twelve 

hours was 101°, and d d i d tl t d g e ; it was 99° + 

to 100° + for fourteen d y h an 

mal for a single obse t f 

temperatures were oh d f t m d !j nd the left was 

habitually sis tenths f d g m h gh than the right, 

and sometimes the difference was as great as a degree and eight 
tenths; they were occasionailly HvmmetrioiJ, but in sixty eight 
observnUons the right wiis never the higher. The |iulse was 
usually 53 to 84, uDd more frequently spprnximated the lower 
figure. The respiration was from 18 to 28. 

Case XXI. — Male, aged fifty years; fell twelve to fifteen feet 
froni a lotit and sErnuk upon tlie bock of hia head, six hours 
previous to adiuii'sion ; iinconHciouB HFbeeti minutes; contusion 
of the vertex in the median line; wound in right oet^iptto. mas- 
toid region; Iwemorrhage from right ear; delirium from lime , 
consciousnesB was I'estored, often requiring rlieehatiical re- 
straint ; dilated pupils, and right racial pulse Fuller and stronger 
thao the left ; the urine was retained and the right liand and 
B paretic. Tllere was marked uphasia — e.g., the pa- 
tient s^d "talp that" for stop that, "gnth Got" for good God, 
~3 " when asked his name. The differenre in 
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e fullness nnd strength of the radial pulaes continued to be 
I atronglv marked at nil liJiiea till death on the eighteenth day. 
k The dilatation of the pupils, which remiiined Bensitive till the 
I HTeoteentb day, was also pei'inanent. Delirinni persisted, and 
Bpeech was infrequent iind nnintelligible till the clnse of the 
first week; the mental condition then became hiightev and 
speech distinct and coherent, but delusions were constat it and 
tbe patient wat at no time able to recognize his family or 
friends. There were subsequent alternations of restlbssDesa aod 
i^zcitability with somnolence or letliarg}', but do cessation of 
'iuin, delusions, and more iir less incoherent and unintelli- 
) speech, till Hnal UDeonscionsness, which occurred three 
i days before death. Sensitiveness to externa) irritations was . 
P marked Chrimghoat this later stuge. The oiintnd of urine and 
was permanently lost during the first few days. Tbo 
l| paresis of the right band was much diminished during the lirst 
T' week. On the sixth day, and on the seventh, there was a 
^sliort, severe, convulsive attack, followed by a transient high 
temperature. Theee were succeeded od the morning of the 
eleventh day by a general coiivnl^iion, which was at tirst con- 
fined to tbe upper extremities, nnd continued twenty minutes; 
the right ana was less rigid tlian the left. Another attack in 
the aftemoon of tbe same day, of twenty-five minutes' duration, 
began with a twitcliing of the facial muscles, and was extended 
to the trunk ; all the eitremitiea remained rigid ; the face was 
of a natural color, though sobnequently much flusiicd, but the 
bands were bine. Tbe inorniDg convnlsion was followed by 
prolonged unconsciousness, that of the afternoon by an appar- 

tently natural sleep after a short interval in which the mind was 
ODDsaaDy clear and alert, Th«re was another ver; bi'ief gen- 
eral convulsion five days later. Posterior cervical musrutar 
rigidity existed from the ninth to the fourteenth days. The 
temperature on admission was lOl'S", and varied from 1(>0°-|- 
lo 10I°-|- till the fourth day, when, without other change in 
symptoms, it rose to ICi4°i und in tbe twelve hours following 
declined to 101°+, and was continuous at about that degree till 
the tenili day, except at the time of the first and second con- 
vulsive attacks, wlion it rose for a slxirt time to 106° and 
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10S'G° ; oil tlie mornii)(i; of tlie tentlj da; it rnse to lOS", again 
deoliaed to 101°, and with the occun-eocp of the third find 
fourth piiruxysms oo the eleventh day It rose to 105'4° ; no the 
twelfth day it dei^Uued for a hrief interval to noruial, and vaa 
• Biibsequenily naifontily high, from 108° to 106°, and at death 

s 108°. To tifty-two ohservutiuna the right axillary tempera- 
t tare was higher than the left in thirty-two, the left higher 
than the right in .°even, and in thirteen the two were uniform ; 
the variation was from two tenths of a degree to a degree and 
eight tenths. The jralse on mlmission was 112, and then, for 
the first ten days, 65 to 100; nerer afterward helow 120. The 
respirution iin admission was 36, and after the first four days 
rarely helow 83. 

Cask XXH. — Male, ajted (ortv-two years; fell in the street, 
striking the hack of his head ; coneciousness lost, hat regMoed 
on the way to the hospital ; mental oonditiou stupid, hut ra- 
tional, bocoiniDg normal in a few honrs ; slight general head- 
ache : later, frontal pain, followed same day by a single |3:eneral 
coDvolsioQ of live minutes' duraiiun ; bead and eyes torned to 
the right ; left side and estretiiitios actively convulsed ; right 

1 and leg motionless. On the thii'd day there was transient 
' posterior rervical rigidity, and ou the third and fourth days 
the left radial pulse was fuller and stronger than the right. 
During the Srst ten duys the putieut's condition was marked by 
stupor, aec)u<tiDnal somnolence, slowuess or refusal to answer 
when <)ue~tioned, nocturnal deliriuui becominfc continuoas, 
frontal pains, and contracted jinpils. In the week following 
there were delusions, lack of ftecal and urinary oonlrol, in- 
creased somoolence and stupor, some matteiiug delirium, and 
painH in the back of the head and left estremities, succeeded by 
left paresis. After this time tlie patient occaBionallj indicated 
more intelligence when roused from his hahitnal stupor, and 
once conversed intelligently with his wife. The pnpils remained 
contracted and insensitive to light, the urine and fteces uncon- 
trolled, the limbs drawn upward, and any disturbance of the 
left aide of the body was resented. On the tweniy-fifth, the 
last day of life, articulatii'n was indistinct, deglutition difficult, 
and deoth, preceded by restlessness ond some brightening of the 
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both pulse and respiration beeanie freqaeut. 

Case XXIII. — Male, n^d tliirt;-ei^ht yatura, adiiiitteti in an 
alool I oil c condition n-ithout a history; profuse hemorrhage from 
the left ear. The patient never afterward remembered having 
been hurt. Duringllie first week bearing was greatly impaired 
in both ears, and tliere was miieh mental confusion, with senSory ■ 
aphasia and tten^ral loss of memory. CSenerol hendache was 
severe and vertigo iiiai'ked. The patient was enabled to reool- 
lect with great difflciilty the place of his employment, and I'ould 
only suggest his orcnpation as a waiter by asing all iiniiginary 
oorkacrew in dumb show. The right radial pulse on the second 
day was fuller and stronger than the left. In (ho aeeond week 
hearing was quite restored in the right ear and was nearly re- 
covered in ilie left. Tlie mental condition heeamt normal, and 
there were no further symptoms. The temperatut;e on admis- 
^ sion was 99-3°, and did not suiiseqnently esceeil 100'+. The 
axillary temperature was two tenths of a degree higher than 
the right when there was a lack of symmetry. The pnlse on 
admission was 80, and was only once above 100. The respira- 
tion was from 18 to 24. 

Case XXIV.— Male, aged iorlj years; fell six feet into an 
I area way; consciouKness lo^t, and not restored at time of ad - 
I tnission, but st-nsitivenesa to external impressions retained; 
profuse htemorrhflge from right ear ; left radial pulse fuller and 
stronger than the right; pupils eontrocteil, but responsive to 
light ; right corneal redex diminished ; right side and right face 
paretic, and nrine retained. The pupils became normal on the 
second day, and the radial pulses symmetrical on the third, 
with some signs of returning conMionsness. Convulsive move- 
ments of the extremities occurred on the fonrth day. and there 
was some dysphagia. The patient gave little evidence of intel- 
ligenue till the end of the fourth week ; he had no power of 
speech beyond the utterance of an.ociMisional single word, and 
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oiam, 1U:J'6°, on the second and tbird ilayf. It tlieii 

gradually bnt irrtgularlj dt>Gliaed. It waa ouaasioDally nonnal 

after tlie first weet, but onlinurily 9B°+ or 100°, quite up to 

the time of tbe patient's discliarf^e frum tlie iiospitsl. Tbe 

right asillary temperature was the liigher twenty-two times, 

.ood tbe left twelve times, and the two were uniform once, in 

F thirty-five obaervatiowa made dnring the first nine weelts. The 

I'left was afterward usually two tenths to fonr tenths of a degree 

fr tbe higher. The pulse did not exceed 90 filter the funrth day, 

■ And the reapiraiion was ut no time innro iban 23. 

Oabb XXV.— Male, Bgeii forty years ; fell two stories 
I from a fire escape to tlie pavement below ; was conauioos and 
HdelirioiiB when seen by the aiiibalaiice surgeon. There was a 

■ «na]l linear wound in the iell a ntfcni -inferior parietal region, 

t'lttemorrhage from mouth and nose, and lack of nrinary control. 

[ Mild delirium and great resileeiness continued for twenty-foor 
1 "hoars, and the right side and extremities were noted to be 
1 warmer and in more active motion than Che left. Un the ixe- 

I ond day there was post cervical rigidity, and the [jatient be- 

< more ditfieiilt to rouse. On the third day tiolh jinpila 
Bomewhat dilated, the fa<'e was flushed, and he lay mo- 
I tionless. with eyes closed, irresponsive to ijue»tion« or to irrita- 
I tions. On the foartii day post-oervical rigidity disapiieared. 
KOn tbe -sixtli day nrlnai-y and fiietal control was regained. On 
' the seventh day the patient, fully aroused from his condition of 
stupor, became reatless, and was delirious tbnmgh tbe night, 
but not afterward. From this time he .suffered only from men- 
tal disorder. lie had confusion of ideas and failed to recollect 
any oF the ciiMnm stances wliich preceded his injury, or in fact 
J that he hod received a hurt. He bad no appreciation of his 
I surroundings, and gave fanciful ciplanntionH of bis presence in 
a hospital when interroi^ated. His mind was alert and liis 
speech coherent. During tbe second month he imtfered nn 
attack of facial erysipelas upon the side opposite tbe original 
wound, and was actively delirion.'. His mental processes were 
fttterwBRl slow, and when questioned be remaiaed long buried 
I in thought before making answer, which when made, though 

■ liesitiiting, was fairly intelligent. He had cume to realize that 
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lie vai in a honpitul, but wa» still ignorRtit bow he bajipened to 
be there ; " aiipposeii " be had been hurt. The temperature on 
admiBsioii was 97'4°, rose during the day In !02-2°, and wa« 
ufterwpard iiaually trom 9i)°+ to 10(1° + . The right axillary 
temperature was two tentliB of a degree to a degree liigberthan 
the left during the first week, and the left the slightly higher of 
the two alter that time. The pnlse and respiraliori were practi- 
cally normal at all times. 

Case XXVI. — Female, aged twenty eight years; giiDshot 
wonnd through right temporal region intlicted daring a parox- 
jBm of snioidfd mania; hall of tbirty-two caliber; primary un- 
(HinBcioaKness. On ndrai»gioa three liourn later no general 
fljmptomn: wound of entrance, half an inch posterior to right 
external angular process, Y-shaped, three quarters of an inch in 
lenprlh in each of its arms ; Barfacepowder-stuined, some grains of 
powder imbedded in the substance of the temporal musele, but 
none in the skin; profuse beuorrhage bad occurred from the 
wound and still eontinned from the mouth and noae; bullet 
entrance through the bone small and circular and unvered by a 
Talve o( iiiu^Giilar tis^iK'. On eKamination the patient was 
fully conscion!", rational, and aelf-poaoessed. The right eye was 
swollen, the lids eccbymotic, and vision on that side entirely 
lost. The ball had passed from the teniporal fossa beneath the 
leaser wing of the sphenoid and through the door of the mid- 
dle fosEH at the marj^n of the »pbeniiid I>ody. The track was 
easily followed through tlie anterior cerebnil lobe, and the 
bo uy margin of exit could be ileSned by slightly opening tbe 
blades of the short bullet forucps which bad been inserted. A 
small portion of brain matter, not larger than a pea, escaped 
from the extemnl wonnd. On the following day she was 
rather stupid, and another trivial amount of brain matter was 
extruded. On the third day the left eyelids becnme moderately 
ecchyniotic and therieht side of the face and neck much swollen . 
and painful. There were convnlsive movements of the hands and 
feet, and a lo»t of amell in tiie right nostril was confirmed by 
careful examination. On the f-ourth day she was quiet and 
eoranolcnt and had some headauhe. The left side of the mouth 
was drawn a little upward and tenderness existed behind the 
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kfl eiir. On tlie fifth ilay somooleDce und lieiiiluolie eeased, 
pain and swelling of the riglit side of the face and neck dirniu- 
islied, and the luental coiiditiuu beoame brighter. On tlie tenth 
day ahe vim restless and begun to suffer pain on the right side 
of the head, which, on the sncceeding da.v, was intense. The 
eye heoaine more vusculnr. swollen, and prominent, and on tlie 
fonrteentli Any whs extirpated under ether. At the end of a 
month ihe bullet wonnd of entrance had become simply cuta- 
neous and was in procesB of cicatrization. The swelling of the 
right side of the face and neck and the tendernesa behind the 
left ear hod ceased to exist. The pain on the riRht side of the 
head, which persisted in some degree, was no longer constant 
or Che sonroe of any considerable diacomfort, There bad been 
no indication of any form nf mental impairment at any time 
since the slight hebetude on the second and third days after the 
reception of injury, and no loss of fecal and urinary control. 

The leraperature on admission was 100° ; ros« to 102'4'' in 
twelve hour^, riud declined to 998° ou the second day, and then 
varied from 101°+ to 99°+ tiil the twelfth day ; it did not ex- 
ceed 100° after the fifteenth, day and was subsequeutly from 
99° to 100°. The rinht axillary lemperntnre was habitaally 
two tenths of a degree higher than the lefi. The pulse was from 
72 to 80 till the third day, from 68 to 52 till the twelfth day, 
and subsequently from TO to 78. The respiration was 2S on 
adiiiJEsioD and afterward Domial — HI to 22. 

In the sixth week the wound had healed and there were no 
symptomij. At the end of three months her menttd and physi- 
cal condition is normal, in her own opinion better than before 
the injury was received. 



The differential diagnosis of tbe intracranial lesions lius 
been incidentally established in the consideration of their 
individual symptoms. Th«re are few instances in which 
the nature of the essential lesion and of its complications 
can not be determined with substantial certainty, and in a. 
considerable proportion of cases its location even can be 
fixed with some appruach to precision. The fact that an 
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interval of time may be required for the evolution of symp- 
..toms in paralk-led in the case of idiopathic diseases affect- 
RDg the great cavities of the body ; it can scarcely be con- 
sidered A special diagnostic difficulty, therefore, iu the 
I present class of traumatisms. In lesions of the pareuchy- 
ma the delay is unimportant ; in htemorrhages of the form 
in which promptitude in diagnosis is demanded by the 
necessity for promptitude in action, the development of 
the case is hkely to be correspondingly rapid and decisive. 
The existence of superficial injuries of the head, tbe 
evidences of fracture, and the elevation of temperature, in- 
dividually or collectively, together with the usual processes 
of diagnostic exclusion, will be sufficient to determine the 
fact that some encephalic injury has been suffered. The 
Eartber determination of the special lesion which dominates 
e presents difKcaltiee which, while not insuperable 
I are often considerable. It is perhaps useless to attempt a . 
more condensed summary of points in differential diag- 
nosis, I have already incidentally stated them as succinct- 
ly as seemed compatible with their proper presentation ; 
but it may be of service to recall, or to reiterate, some of 
the more important diagnostic indications which the study 
of symptoms has suggested. 

Hamorrhageg. — The morbid conditions which may di- 
rectly result from traumatic intracranial htemorrhages are : 
an abnormal temperature, a omplete or partial loss of con- 
sciousness, a change in the character or frequency of tbe 
pulse or respiration, a disturbance or abrogation of muscu- 
ar function, and an irregularity of the pupils. These con- 
Iditions are subject to complication, modification, or super- 
sedure by the symptoms of coexistent lesions. 

A continued subnormal tenaperature is characteristic of 
large and comparatively uncomplicated hsemorrhages, and 
aa these are more freqnently of epidural character, it may 




hv rugarded as to a certain extent diagnostic of the variety 
as well as of the clasa. Tlie absence of symptoms indicu- 
tive of parenchyinalous injury will be confirmatory of the 
opinion that an existent htemorrhage is derived from the 
epidural vessels. Associated symploms of diffused contu- 
sion suggest a pial, and those of laceration a. cortical, 
hiemorrhage. In the majority of cases the primary record 
of temperature is from 68° to 93° + , and in any case in 
which, then or afterward, it «Kceeds 101° + , i>r prohably 
100°, the elevation is due to an associated leaion. it fol- 
lows that in pial or cortical hfemorrha<res ihe temperature 
has a higher range than in those of epidural origin, and is 
proportionate to the extent and importance of the compli- 
cation. The bilateral variation lo which the axillary 
temperatures are subject ie not peculiar to this result of 

The primary unconsciousness which is of frequent oc- 
currence in cases of hiemorrhage is a svmptom of compli- 
cating general contusion ; the secondary unconsciousness, 
due to the loss as well as pressure of blood effused, follows 
with or without an interval o^f restored consciousness, de- 
pendent upon (he severity of the diffused injury of the 
parenchyma and the rapidity of the hfemorrhagic effusion, 
and is partial or complete in proportion to its amount. 
Consciousness is always lost in fatal cases ; it is retained in 
fifty per cent, and more in recovering cases, even in those 
demanding operation. 

The character and frequency of the pulse have no defi- 
nite relation to the form, location, or amount of haemor- 
rhage. The pulse may be normal, slow, or frequent in 
targe extravasations wherever situated ; but frei.|uency is of 
so much more usual occurrence in haemorrhage than in 
other intracranial lesions thai when noted it may be con- 
sidered fairly diagnostic, with the numerical probabilities 




in fsvor of its epidural characier. The bilateral variation 
in the force and fullness of the arterial palsatiniis is com- 
mon to hmniorrhageti iiud to injuries of the braiu sub- 
stance, and of importance, therefore, only in general diag- 

An alteration in the character or frequency of respira- 
tion is almost invariable in fatal cases in w!iii;h hjemor- 
rhage is an approximately isolated lesion. When the effu- 
sion is upon the convex surface of the brain, respiration is 
usually frequent and often stertorous; when at the base 
posteriorly, it may be frequent with cyanosis, or, if pressure 
is made upon the medulla, it becomes progressively slower 
until it ceases altogether, though cardiac and arterial pui- 
sHtion may still continue. In recovering cases it is habit- 
ually unchanged. In complicated or mixed cases it, like 
the pulse, perhaps as a resultant of opposing forces, very 
generally remains normal; and if abnormal it is more 
likely to he stertorous than unduly slow or frequent. 

General or local paralysis and disordered muscular ac- 
tion may he direct symptoms of heemorrhage compressing 
or irritating recognised centers of muscular control ; tetanic 
spasm is not infrequent, but clonic contractions are of rare 
occurrence, except as the result of an associated lesion. 

The pupillary condition usually suffers some change, 
but none which is characteristic. Every possible combina- 
tion of contraction, dilatation, and normal condition, with 
the single exception that contraction of one pupil never oc- 
curs without some change in its fellow, is associated with 
every variety and situation of hfemorrhagc. Dilatation in 
some comhinalion is more commonly observed than con- 
traction, but not more frequently upon the side of the effu- 
sion than upon the opposite ; and not more characteristi- 
cally with one type of hiemorrliage than with another. In 
complicated haemorrhages dilatation of both pupils is more 
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, and Lbe eEEusioii is more frequently liilatorsi than 
in the more nearly simple caBes ; and in unilateral dilata- 
tion ia more likely to be on tlie (corresponding side. A 
normal condition of the pupils is compatible with every 
varietv of baimorrhage wherever sitoated, whether simple 
or complicated. 

SenBory disturbances, as delirium or irritability, are not 
symptoms of hsemorrbage, and when they occur are to be 
regarded as indicative of an accompanying lesion of the 
parenchyma. 

Subarachnoid Serous Tranmdalion. — The serous transu- 
dation from the pial vessels which occasionally results from 
meningeal contusion can not be connected with symptom- 
atic conditions. 

Arachnitis is either acute or subacute in form, and is 
typically caused by a diSused ineDitigeal contusion, thougli 
exceptionally propagated from a point of localized injury. 
It is sometimes an immediate result of the meningeal le- 
sion, and it may be insidious in its inception and progress, 
but its beginning is usually late and is sharply delined. Its 
invasion is likely to be marked by a distinct and rather 
sudden elevation of temperature and an evident change in 
the general condition of the patient. The subsequent 
course of temperature is erratic, and the characteristic 
symptoms are those of cnrlic-al irritation. The pupils are 
oftener normal than otherwise, and changes in the charac- 
ters of the pulse and respiration are slight. The form of the 
effusion is not necessarily reHected in the course and na- 
ture of the symptoms. The question of infection is un 
certain. - 

Genfral contanott is a constant complication of all other 
forms of intracranial injury, but rarely occurs as an isolated 
lesion of fatal severity. Its symptoms are irregular in 
their development, course, and termination, and indelinite 
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jo their mutual relation. Thig lack of confurmity to any 
'Ulaesical rule is due to the cumprehensivenesB of the lesion, 
its regional variations, and the fluctuations which occur 
from time to time in the distribution of the movable fluids 
upon which its inan if e stations mainly depend, A loas of 
oonsciouanesB, at some time and iu some degree, is more 
nearly const&iit than any uther individual symptom, and 
iditions of temperatnre are more uniform than any 
»f the other phenomena which it occasions. The tempera- 
ture is not likely to be subnormal at the time of earliest 
observation, nor to exceed 69° + ; its subsequent course in 
oases of intensity is progressive, with few i 
ultimately reaches elevations of high degree. 

Primary or early delirium, like primary ; 
nesa, in both simple and complicated cas 
solely to the influence of this lesion. The diagnosis ranst 
largely depend upon ihe recognition of the fact of intra- 
cranial injury, and upon the furlher possibility of exclud- 
ing its other varieties, or, if they exist, of segregating the 
effects which they produce from a distinct remainder of 
symptoms. 

XAmitfd contusion is comparatively infrequent, and when 
it occurs in scattered areas through the centrum ovale, is 
not distinguishable from the general form of the same 
lesion; when it is cortical, it difiers from laceration only 
in the extent of injury done to tissue ; and symptoms, if 
they result, differ only in degree. It is therefore practi- 
cally impossible to diagnosticate it from those lesions in 
their mitigated form. 

Laceration is almost, if not quite, invariably compli- 
cated by a concomitant genera,! contusion and by a resultant 
hfemorrhage. The primary loss of consciousuess, and the 
delirium of some grade or character which often precedes or 
follows its restoration, are attributable to the attendant gen- 
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eral contusion. In trivial cases there may be no secondary 
symptoniB which indicate the fact of laceration. The pri- 
mary unconsciousness may be replaced by a condition of 
lethargy or blunted perceptioti, passing through somnolence 
into coma and death. The primary stage is most frequent- 
ly succeeded hy mental aberration or decadence, which may 
terminate in recovery, permanent dementia, or death. In 
exceptional instances consciousness may remain unimpaired, 
wiih extensive laceration of even fatal import. There is no 
necessary relalion between the gravity or simplicity of the 
early psvohic symptoms and the outcome of the case. 

The temperature is higher than in any other form of 
intracranial injury, and, in cases destined to an early fatal 
termination, ia characterized by a rapid and progressive in- 
crease, which sometimes contiones for a certain time after 
. death has occurred. 

An irritability or abnormal sensitiveness to external im- 
pressions, often noticeable even after the supervention of 
final unconsciousness, and wanting in cases of hsamorrhage 
or contusion, is of frequent occurrence. 

Convulsions, especially in implications of the frontal or 
temporo- sphenoidal lobes, are frequent in fatal eases, and 
so infrequent in the history of other lesions that they may 
be regarded as characteristic. The presumption that Ihey 
are occasioned by laceration rather than by hfemorrhage is 
strengthened by a previous fiigh temperature. 

The loss of fiEca! and urinary coutrol ia common to all 
extensive lacerations without reference to the abrogation of 
consciousness or of muscular power. It rarely follows 
other forms of intracranial injury and is very nearly pathog- 
nomonic. The urinary and ftecal discharges may be either 
unconscious or involuntary, or they may be the result of 
the patient's indifference to his surroundings. There are 
no demonstrated centers of control. 
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The characters of the pulse and respiration are habitu- 
ally unchanged unless modified by the existence of conipli- 
catioBH. The contrast afforded by their substantially nor- 
mal condition in an environment of pathic phenomena gives 

^ them the highest diagnostic value which they posEess in 

I this particular relation. 

The bilateral variation in ancillary temperatures and in 
the force and fullness of arterial pulsation, already noted as 
of unknown origin and referred to general diagnosis, is 
common to all forms of intracranial injury. 

The TOanifestations of psychic disturbance are confined 
to caseH in which the frontal lobes flre implicated, hut this 
implication is so constant as to make them practically 
symptoms of laceration in general. The other epecial 
symptoms which localize the seat of laceration have been 
already summarized. 

The phenomena us indicated which directly point to 
laceration may be enumerated as certain peculiarities of 
temperature, psychic disturbances, loss of ftecal and urinary 
control, aud clonic convulsions. 

Pyogenic parenchymatous inJlammalioH is infreiiuent, 
and is of limited form, except when caused by the in- 
trDsion of a foreign body. Direct laceration and in- 
fection through the medium of compound fracture affords 
no question of diagnosis and is excluded from considera- 

The predisposing cause of traumatic central abscess is 
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limited contasion ; tbe eitciling cause ia supposed to be the 
admisBion of a pyogenic germ from some source externsl 
to the budv- Though this supposition ns to the source of 
infection may he correct, tlie further proposition that n 
route of entrance ia always afforded by a Buperfleisl wound 
of tlie bead lb erroneous. Cases have occurred and are 
recorded in which no such wound existed. 

The number of instances in which the histories of these 
limited pyogenic processes have been carefully observed or 
recorded is insufficient for the fonnulstion of rules for 
diagnosis. The two esses which I have presented, and a 
third which I have noted, are in evidence of their uncer 
tain'syraptomatoiogy. 

These conclusions are derived solely from the analysis 
uf the CHses which I have detailed, and are stated in as 
positive terms «s the limited number of observationH made 
will warrant. The series of cases presented, if insufficient 
to afford a basis for Btatistical inference, is yet so extended 
that the generalizations which it Justifies are entitled to 
credence until controverted by result-s obtained from the 
study of a very much larger number of cases subjected 
to equally careful examination. It may be questioned 
whether deductions made, as in this instance, from tlie 
comparison of some hundreds of cases are likely to bo 
materially changed by any subsequent multiplication of 
their number. 

Symptoms are so diversified, their combinations so 
varied, and their continuance is sometimes so brief, that 
constantly careful observation and equally careful record 
are essential to thorough comprehension of intracranial 
injuries. If there are few symptoms which are intrinsi- 
cally pathognomonic there are many which by mutual re- 
lations of time and circumstance assume a pathognomonic 
character. 
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The possible multiplicity of lesions must be recognized, 
the relative as well as the absolute value of symptoms esti- 
mated, and if necessary some interval of time afforded for 
the development of the pathic condition ; diagnosis be- 
comes then neither more difficult nor more uncertain than 
in a majority of grave traumatic or idiopathic lesions. 
34 West Thirty-seventh Street. 
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